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J The invention relates generally to polynucleotides and polypeptides, as well as 

Q 10 vectors, host cells, antibodies, and recombinant methods for producing these nucleic acids 
rf and polypeptides. 



The invention is based in part upon the discovery of novel nucleic acid sequences 
encoding novel polypeptides. The disclosed FCTR1, FCTR2, FCTR3, FCTR4, FCTR5, 

1 5 FCTR6 and FCTR7 nucleic acids and polypeptides encoded therefrom, as well as derivatives, 
homologs, analogs and fragments thereof, will hereinafter be collectively designated as 
"FCTRX" nucleic acid or polypeptide sequences. 

In one aspect, the invention provides an isolated FCTRX nucleic acid molecule 
encoding a FCTRX polypeptide that includes a nucleic acid sequence that has identity to the 

20 nucleic acids disclosed in SEQ ID NOS:l, 3, 5, 7, 9, 10, 11, 12, 14, 16, 18, 20, 22, and 24. In 
some embodiments, the FCTRX nucleic acid molecule will hybridize under stringent 
conditions to a nucleic acid sequence complementary to a nucleic acid molecule that includes 
a protein-coding sequence of a FCTRX nucleic acid sequence. The invention also includes 
an isolated nucleic acid that encodes a FCTRX polypeptide, or a fragment, homolog, analog 

25 or derivative thereof. For example, the nucleic acid can encode a polypeptide at least 80% 
identical to a polypeptide comprising the amino acid sequences of SEQ ID NOS:2, 4, 6, 8, 
13, 15, 17, 19, 21, 23, and 25. The nucleic acid can be, for example, a genomic DNA 
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fragment or a cDNA molecule that includes the nucleic acid sequence of any of SEQ ID 

NOS: 1, 3, 5, 7, 9, 10, 11, 12, 14, 16, 18, 20, 22, and 24. 

Also included in the invention is an oligonucleotide, e.g., an oligonucleotide which 

includes at least 6 contiguous nucleotides of a FCTRX nucleic acid (e.g., SEQ ID NOS: 1, 3, 
5 5, 7, 9, 10, 1 1, 12, 14, 16, 18, 20, 22, and 24) or a complement of said oligonucleotide. 

Also included in the invention are substantially purified FCTRX polypeptides (SEQ 

ID NO: 2, 4, 6, 8, 13, 15, 17, 19, 21, 23, and 25). In certain embodiments, the FCTRX 

polypeptides include an amino acid sequence that is substantially identical to the amino acid 

sequence of a human FCTRX polypeptide. 
1 0 The invention also features antibodies that immunoselectively-binds to FCTRX 

polypeptides, or fragments, homologs, analogs or derivatives thereof. 

In another aspect, the invention includes pharmaceutical compositions that include 

therapeutically- or prophylactically-effective amounts of a therapeutic and a 

pharmaceutically-acceptable carrier. The therapeutic can be, e.g., a FCTRX nucleic acid, a 
15 FCTRX polypeptide, or an antibody specific for a FCTRX polypeptide. In a further aspect, 

the invention includes, in one or more containers, a therapeutically- or prophylactically- 
effective amount of this pharmaceutical composition. 

In a further aspect, the invention includes a method of producing a polypeptide by 

culturing a cell that includes a FCTRX nucleic acid, under conditions allowing for expression 
20 of the FCTRX polypeptide encoded by the DNA. If desired, the FCTRX polypeptide can 

then be recovered. 

In another aspect, the invention includes a method of detecting the presence of a 
FCTRX polypeptide in a sample. In the method, a sample is contacted with a compound that 
selectively binds to the polypeptide under conditions allowing for formation of a complex 
25 between the polypeptide and the compound. The complex is detected, if present, thereby 
identifying the FCTRX polypeptide within the sample. 

The invention also includes methods to identify specific cell or tissue types based on 
their expression of a FCTRX. 

Also included in the invention is a method of detecting the presence of a FCTRX 
30 nucleic acid molecule in a sample by contacting the sample with a FCTRX nucleic acid probe 
or primer, and detecting whether the nucleic acid probe or primer bound to a FCTRX nucleic 
acid molecule in the sample. 

In a further aspect, the invention provides a method for modulating the activity of a 
FCTRX polypeptide by contacting a cell sample that includes the FCTRX polypeptide with a 
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compound that binds to the FCTRX polypeptide in an amount sufficient to modulate the 
activity of said polypeptide. The compound can be, e.g., a small molecule, such as a nucleic 
acid, peptide, polypeptide, peptidomimetic, carbohydrate, lipid or other organic (carbon 
containing) or inorganic molecule, as further described herein. 

5 Also within the scope of the invention is the use of a Therapeutic in the manufacture 

of a medicament for treating or preventing disorders or syndromes including, e.g., Colorectal 
cancer, adenomatous polyposis coli, myelogenous leukemia, congenital ceonatal alloimmune 
thrombocytopenia, multiple human solid malignancies, malignant ovarian tumours 
particularly at the interface between epithelia and stroma, malignant brain tumors, mammary 

10 tumors, human gliomas, astrocytomas, mixed glioma/astrocytomas, renal cells carcinoma, 
breast adenocarcinoma, ovarian cancer, melanomas, renal cell carcinoma , clear cell and 
granular cell carcinomas, autocrine/paracrine stimulation of tumor cell proliferation, 
autocrine/paracrine stimulation of tumor cell survival and tumor cell resistance to cytotoxic 
therapy, paranechmal and basement membrane invasion and motility of tumor cells thereby 

1 5 contributing to metastasis, tumor-mediated immunosuppression of T-cell mediated immune 
effector cells and pathways resulting in tumor escape from immune surveilance, neurological 
disorders, neurodegenerative disorders, nerve trauma, familial myelodysplastic syndrome, 
Charcot-Marie-Tooth neuropathy, demyelinating Gardner syndrome, familial 
myelodysplastic syndrome; mental health conditions, immunological disorders, allergy and 

20 infection, asthma, bronchial asthma, Avellino type eosinophilia, lung diseases, reproductive 
disorders, male infertility, female reproductive system disorders, male and female 
reproductive diseases, hemangioma, deafness, glycoprotein la deficiency, desmoid disease, 
turcot syndrome, liver cirrhosis, hepatitis C, gastric disorders, pancreatic diseases like 
diabetes, Schistosoma mansoni infection, Spinocerebellar ataxia, Plasmodium falciparum 

25 parasitemia, Corneal dystrophy - Groenouw type I, Corneal dystrophy - lattice type I, and 
Reis-Bucklers corneal dystrophy. The Therapeutic can be, e.g., a FCTRX nucleic acid, a 
FCTRX polypeptide, or a FCTRX-specific antibody, or biologically-active derivatives or 
fragments thereof. 

The invention further includes a method for screening for a modulator of disorders or 
30 syndromes including, e.g. f Also within the scope of the invention is the use of a Therapeutic 
in the manufacture of a medicament for treating or preventing disorders or syndromes 
including, e.g., Colorectal cancer, adenomatous polyposis coli, myelogenous leukemia, 
congenital ceonatal alloimmune thrombocytopenia, multiple human solid malignancies, 
malignant ovarian tumours particularly at the interface between epithelia and stroma, 
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malignant brain tumors, mammary tumors, human gliomas, astrocytomas, mixed 
glioma/astrocytomas, renal cells carcinoma, breast adenocarcinoma, ovarian cancer, 
melanomas, renal cell carcinoma , clear cell and granular cell carcinomas, autocrine/paracrine 
stimulation of tumor cell proliferation, autocrine/paracrine stimulation of tumor cell survival 

5 and tumor cell resistance to cytotoxic therapy, paranechmal and basement membrane 
invasion and motility of tumor cells thereby contributing to metastasis, tumor-mediated 
immunosuppression of T-cell mediated immune effector cells and pathways resulting in 
tumor escape from immune surveilance, neurological disorders, neurodegenerative disorders, 
nerve trauma, familial myelodysplastic syndrome, Charcot-Marie-Tooth neuropathy, 

10 demyelinating Gardner syndrome, familial myelodysplastic syndrome; mental health 
conditions, immunological disorders, allergy and infection, asthma, bronchial asthma, 
Avellino type eosinophilia, lung diseases, reproductive disorders, male infertility, female 
reproductive system disorders, male and female reproductive diseases, hemangioma, 
deafness, glycoprotein la deficiency, desmoid disease, turcot syndrome, liver cirrhosis, 

15 hepatitis C, gastric disorders, pancreatic diseases like diabetes, Schistosoma mansoni 

infection, Spinocerebellar ataxia, Plasmodium falciparum parasitemia, Corneal dystrophy - 
Groenouw type I, Corneal dystrophy - lattice type I, and Reis-Bucklers corneal dystrophy. 
The method includes contacting a test compound with a FCTRX polypeptide and determining 
if the test compound binds to said FCTRX polypeptide. Binding of the test compound to the 

20 FCTRX polypeptide indicates the test compound is a modulator of activity, or of latency or 
predisposition to the aforementioned disorders or syndromes. 

Also within the scope of the invention is a method for screening for a modulator of 
activity, or of latency or predisposition to an disorders or syndromes including, e.g., Also 
within the scope of the invention is the use of a Therapeutic in the manufacture of a 

25 medicament for treating or preventing disorders or syndromes including, e.g., Colorectal 

cancer, adenomatous polyposis coli, myelogenous leukemia, congenital ceonatal alloimmune 
thrombocytopenia, multiple human solid malignancies, malignant ovarian tumours 
particularly at the interface between epithelia and stroma, malignant brain tumors, mammary 
tumors, human gliomas, astrocytomas, mixed glioma/astrocytomas, renal cells carcinoma, 

30 breast adenocarcinoma, ovarian cancer, melanomas, renal cell carcinoma , clear cell and 
granular cell carcinomas, autocrine/paracrine stimulation of tumor cell proliferation, 
autocrine/paracrine stimulation of tumor cell survival and tumor cell resistance to cytotoxic 
therapy, paranechmal and basement membrane invasion and motility of tumor cells thereby 
contributing to metastasis, tumor-mediated immunosuppression of T-cell mediated immune 
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effector cells and pathways resulting in tumor escape from immune surveilance, neurological 
disorders, neurodegenerative disorders, nerve trauma, familial myelodysplastic syndrome, 
Charcot-Marie-Tooth neuropathy, demyelinating Gardner syndrome, familial 
myelodysplastic syndrome; mental health conditions, immunological disorders, allergy and 

5 infection, asthma, bronchial asthma, Avellino type eosinophilia, lung diseases, reproductive 
disorders, male infertility, female reproductive system disorders, male and female 
reproductive diseases, hemangioma, deafness, glycoprotein la deficiency, desmoid disease, 
turcot syndrome, liver cirrhosis, hepatitis C, gastric disorders, pancreatic diseases like 
diabetes, Schistosoma mansoni infection, Spinocerebellar ataxia, Plasmodium falciparum 

10 parasitemia, Corneal dystrophy - Groenouw type I, Corneal dystrophy - lattice type I, and 
Reis-Bucklers corneal dystrophy by administering a test compound to a test animal at 
increased risk for the aforementioned disorders or syndromes. The test animal expresses a 
recombinant polypeptide encoded by a FCTRX nucleic acid. Expression or activity of 
FCTRX polypeptide is then measured in the test animal, as is expression or activity of the 

1 5 protein in a control animal which recombinantly-expresses FCTRX polypeptide and is not at 
increased risk for the disorder or syndrome. Next, the expression of FCTRX polypeptide in 
both the test animal and the control animal is compared. A change in the activity of FCTRX 
polypeptide in the test animal relative to the control animal indicates the test compound is a 
modulator of latency of the disorder or syndrome. 

20 In yet another aspect, the invention includes a method for determining the presence of 

or predisposition to a disease associated with altered levels of a FCTRX polypeptide, a 
FCTRX nucleic acid, or both, in a subject (e.g., a human subject). The method includes 
measuring the amount of the FCTRX polypeptide in a test sample from the subject and 
comparing the amount of the polypeptide in the test sample to the amount of the FCTRX 

25 polypeptide present in a control sample. An alteration in the level of the FCTRX polypeptide 
in the test sample as compared to the control sample indicates the presence of or 
predisposition to a disease in the subject. Preferably, the predisposition includes, e.g., Also 
within the scope of the invention is the use of a Therapeutic in the manufacture of a 
medicament for treating or preventing disorders or syndromes including, e.g., Colorectal 

30 cancer, adenomatous polyposis coli, myelogenous leukemia, congenital ceonatal alloimmune 
thrombocytopenia, multiple human solid malignancies, malignant ovarian tumours 
particularly at the interface between epithelia and stroma, malignant brain tumors, mammary 
tumors, human gliomas, astrocytomas, mixed glioma/astrocytomas, renal cells carcinoma, 
breast adenocarcinoma, ovarian cancer, melanomas, renal cell carcinoma , clear cell and 
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granular cell carcinomas, autocrine/paracrine stimulation of tumor cell proliferation, 
autocrine/paracrine stimulation of tumor cell survival and tumor cell resistance to cytotoxic 
therapy, paranechmal and basement membrane invasion and motility of tumor cells thereby 
contributing to metastasis, tumor-mediated immunosuppression of T-cell mediated immune 

5 effector cells and pathways resulting in tumor escape from immune surveilance, neurological 
disorders, neurodegenerative disorders, nerve trauma, familial myelodysplastic syndrome, 
Charcot-Marie-Tooth neuropathy, demyelinating Gardner syndrome, familial 
myelodysplastic syndrome; mental health conditions, immunological disorders, allergy and 
infection, asthma, bronchial asthma, Avellino type eosinophilia, lung diseases, reproductive 

10 disorders, male infertility, female reproductive system disorders, male and female 

reproductive diseases, hemangioma, deafness, glycoprotein la deficiency, desmoid disease, 
turcot syndrome, liver cirrhosis, hepatitis C, gastric disorders, pancreatic diseases like 
diabetes, Schistosoma mansoni infection, Spinocerebellar ataxia, Plasmodium falciparum 
parasitemia, Corneal dystrophy - Groenouw type I, Corneal dystrophy - lattice type I, and 

1 5 Reis-Bucklers corneal dystrophy. Also, the expression levels of the new polypeptides of the 
invention can be used in a method to screen for various cancers as well as to determine the 
stage of cancers. 

In a further aspect, the invention includes a method of treating or preventing a 
pathological condition associated with a disorder in a mammal by administering to the 

20 subject a FCTRX polypeptide, a FCTRX nucleic acid, or a FCTRX-specific antibody to a 

subject (e.g., a human subject), in an amount sufficient to alleviate or prevent the pathological 
condition. In preferred embodiments, the disorder, includes, e.g., Also within the scope of 
the invention is the use of a Therapeutic in the manufacture of a medicament for treating or 
preventing disorders or syndromes including, e.g., Colorectal cancer, adenomatous polyposis 

25 coli, myelogenous leukemia, congenital ceonatal alloimmune thrombocytopenia, multiple 
human solid malignancies, malignant ovarian tumours particularly at the interface between 
epithelia and stroma, malignant brain tumors, mammary tumors, human gliomas, 
astrocytomas, mixed glioma/astrocytomas, renal cells carcinoma, breast adenocarcinoma, 
ovarian cancer, melanomas, renal cell carcinoma , clear cell and granular cell carcinomas, 

30 autocrine/paracrine stimulation of tumor cell proliferation, autocrine/paracrine stimulation of 
tumor cell survival and tumor cell resistance to cytotoxic therapy, paranechmal and basement 
membrane invasion and motility of tumor cells thereby contributing to metastasis, tumor- 
mediated immunosuppression of T-cell mediated immune effector cells and pathways 
resulting in tumor escape from immune surveilance, neurological disorders, 
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neurodegenerative disorders, nerve trauma, familial myelodysplastic syndrome, Charcot- 
Marie-Tooth neuropathy, demyelinating Gardner syndrome, familial myelodysplastic 
syndrome; mental health conditions, immunological disorders, allergy and infection, asthma, 
bronchial asthma, Avellino type eosinophilia, lung diseases, reproductive disorders, male 

5 infertility, female reproductive system disorders, male and female reproductive diseases, 
hemangioma, deafness, glycoprotein la deficiency, desmoid disease, turcot syndrome, liver 
cirrhosis, hepatitis C, gastric disorders, pancreatic diseases like diabetes, Schistosoma 
mansoni infection, Spinocerebellar ataxia, Plasmodium falciparum parasitemia, Corneal 
dystrophy - Groenouw type I, Corneal dystrophy - lattice type I, and Reis-Bucklers corneal 

10 dystrophy. 

In yet another aspect, the invention can be used in a method to identity the cellular 
receptors and downstream effectors of the invention by any one of a number of techniques 
commonly employed in the art. These include but are not limited to the two-hybrid system, 
affinity purification, co-precipitation with antibodies or other specific-interacting molecules. 

15 Unless otherwise defined, all technical and scientific terms used herein have the same 

meaning as commonly understood by one of ordinary skill in the art to which this invention 
belongs. Although methods and materials similar or equivalent to those described herein can 
be used in the practice or testing of the present invention, suitable methods and materials are 
described below. All publications, patent applications, patents, and other references 

20 mentioned herein are incorporated by reference in their entirety. In the case of conflict, the 
present specification, including definitions, will control. In addition, the materials, methods, 
and examples are illustrative only and not intended to be limiting. 

Other features and advantages of the invention will be apparent from the following 
detailed description and claims. 

25 DETAILED DESCRIPTION 

The invention is based, in part, upon the discovery of novel nucleic acid sequences 
that encode novel polypeptides. The novel nucleic acids and their encoded polypeptides are 
referred to individually as FCTR1, FCTR2, FCTR3, FCTR4, FCTR5, FCTR6, and FCTR7. 
The nucleic acids, and their encoded polypeptides, are collectively designated herein as 
30 "FCTRX". 

The novel FCTRX nucleic acids of the invention include the nucleic acids whose 
sequences are provided in Tables 1 A, 2A, 3A, 3C, 3E, 3F, 3G, 3H, 4A, 5A, 5C, 5E, 6A, 6C, 
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and 7 A inclusive ("Tables 1 A - 7 A"), or a fragment, derivative, analog or homolog thereof. 
The novel FCTRX proteins of the invention include the protein fragments whose sequences 
are provided in Tables IB, 2B, 3B, 31, 4B, 5B, 5D, 6B, 6D, and 7B inclusive ("Tables IB - 
7B")- The individual FCTRX nucleic acids and proteins are described below. Within the 
5 scope of this invention is a method of using these nucleic acids and peptides in the treatment 
or prevention of a disorder related to cell signaling or metabolic pathway modulation. 

FCTR1 

Novel FCTR1 is a growth factor ("FCTR") protein related to follistatin-like gene, and 
mac25. FCTR1 (also referred to by proprietary accession number 58092213.0.36) is a full- 
10 length clone of 771 nucleotides, including the entire coding sequence of a 105 amino acid 
protein from nucleotides 438 to 753. The clone was originally obtained from thyroid gland, 
kidney, fetal kidney, and spleen tissues. 

The nucleotide sequence of FCTR 1 as presently determined is reported in Table 1A* 
The start and stop codons are bolded and the 5' and 3 ? untranslated regions are underlined. 

15 Table 1A. FCTR1 nucleotide sequence (SEQ ID NO:l). 

GGTCCTCACCCCCTTCCTCTCTCCCAGCCTCQGTGTCTGGTTACGGCTCCTCTGCTCGCATTGTGACTTTGGGCCAGGCTGGG 
GGAAATGACC CGGGAGGGT C C CATGCGGCTACAT AAAATTGGCAGCCTTAGAAC T AGTGGGAAGGCGGGTGCGCGAAGTCGAG 
GGGCGGAGAGAGGGGGCCGGAGGAGCTGCTTT CT GAATCCAAGTT CGTGGGCT CTCTC AGAAGT CCTCAGGACGGAGCAGAGG 
TGGCCGGCGGGCCCGGCTGACTGCGCCTCTGCTTTCTTTCCATAACCTTTTCTTTCGGACTCGAATCACGGCTGCTGCGAAGG 

20 GTCTAGTTCCGGACACTAGGGCCCCAGAT CGTGT CAC ATC CATATGAC ACTTGGAATGTGACAGGGCAGGATGTGAT CTTTGG 
CTGTGAAGTGTTTGC CTACCCC ATGG C CT C CATCGAGTGGAGGAAGGATGGCTTGGAC AT CCAGCTGCCAGGGGATGACC CC C 
AC ATCTCTGTGCAGTTTAGGGGTGGAC C C CAGAGGTTTGAGGTGAC TGGCTGGCTGCAGATCCAGGCTGTGCGTCCC AGT GAT 
GAGGGCACTTACCGCTGCCTTGCCCGCAATGCCCTGGGTCAAGTGGAGGCCCCTGCTAGCTTGACAGTGCTCACACCTGACCA 
GCTGAACT CTACAGGC ATCCCC CAGCTGCGATCACTAAAC CTGGTTCCTGAGGAGGAGGCTGAGAGTGAAGAGAATGACGATT 

25 ACTACTAG GTCCAGAGCTCTGGCC 

The predicted amino acid sequence of FCTR1 protein corresponding to the foregoing 
nucleotide sequence is reported in Table IB. FCTR1 was searched against other databases 
using SignalPep and PSort search protocols. The protein is most likely located in the 
30 cytoplasm (certainty=0.6500) and seems to have no N-terminal signal sequence. The 
predicted molecular weight of FCTR1 protein is 1 171 1.8 daltons. 

Table IB. Encoded FCTR1 protein sequence (SEQ ID NO:2). 

MAS IEWRKDGLDI QLPGDDPHISVQFRGGPQRFEVTGWLQIQAVRPSDEGTYRCLARNALGQVEAPASLTVLTPDQLNSTGI P 
QLRSLNLVPEEEAESEENDDYY 

35 

FCTR1 was initially identified with a TblastN analysis of a proprietary sequence file 
for a follistatin-like probe or homolog which was run against the Genomic Daily Files made 
available by GenBank. A proprietary software program (GenScan™) was used to further 
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predict the nucleic acid sequence and the selection of exons. The resulting sequences were 
further modified by means of similarities using BLAST searches. The sequences were then 
manually corrected for apparent inconsistencies, thereby obtaining the sequences encoding 
the full-length protein. 

5 In an analysis of sequence databases, it was found, for example, that the FCTR1 

nucleic acid sequence has 31/71 bases (43%) identical and 46/71 bases positively alike to a 
Mus Musculus IGFBP-like protein (TREMBL Accession Number:BAA21725) shown in 
Table 1C. In all BLAST alignments herein, the "E-value" or "Expect" value is a numeric 
indication of the probability that the aligned sequences could have achieved their similarity to 

10 the BLAST query sequence by chance alone, within the database that was searched. For 
example, as shown in Table 1C, the probability that the subject ("Sbjct") retrieved from the 
FCTR1 BLAST analysis, in this case the Mus Musculus IGFBP-like protein, matched the 
Query FCTR1 sequence purely by chance is 1.2xl0" n . 

Table 1C. BLASTP of FCTR1 against Mus Musculus IGFBP-like protein (SEQ ID 
15 NO:38) 

PTNR: REMTREMBL-ACC :BAA21725 IGFBP-LIKE PROTEIN - MUS MUSCULUS (MOUSE) , 270 AA. 

LENGTH = 270 

20 SCORE = 161 (56.7 BITS), EXPECT = 1.2E-11, P = 1.2E-11 

IDENTITIES = 31/71 (43%), POSITIVES = 46/71 (64%) 

QUERY: 9 DGLDIQLPGDDPHISVQFRGGPQRFEVTGWLQIQAVRPSDEGTYRCLARNALGQVEAPAS 68 

+ 11+ -Mil +1 + 11 illl I 1 1+ I +1 III I I I M + I+ ++ + 

25 SBJCT: 191 EGLE-ELPGDHVNIAVQVRGGPSDHETTSWILINPLRKEDEGVYHCHAANAIGEAQSHGT 249 
QUERY: 69 LTVLTPDQLNS 79 

+111 I 

SBJCT: 250 VTVLDLNRYKS 260 

30 

The amino acid sequence of FCTR1 also had 26/58 bases (44%) identical, and 38/58 
bases (65%) positive for Mus Musculus Follistatin-like Protein shown in Table ID. 

Table ID. BLASTP of FCTR1 against Mus Musculus Follistatin-like Protein (SEQ ID 
35 NO:39) 



PTNR:SPTREMBL-ACC:Q61581 FOLLISTATIN-LIKE 2 (FOLLISTATIN-LIKE PROTEIN) - MUS 
MUSCULUS (MOUSE) , 238 AA. 

40 LENGTH = 238 

SCORE * 149 (52.5 BITS) , EXPECT = 1.5E-10, P = 1.5E-10 
IDENTITIES « 26/58 (44%), POSITIVES = 38/58 (65%) 

45 QUERY: 15 LPGDDPHI SVQFRGGPQRFEVTGWLQI QAVRPSDEGT YRCLARNALGQVEAPASLTVL 72 

Illl ++++I IIII++ IIIM+ + + I I I 1 I 1+ 1 1 11+11 + 
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SBJCT: 165 L PGDRENL AI QTRGGPE KHE VTGWVLVS P LS KEDAGE YE CHASNS QGQASAAAKI T W 222 



The amino acid sequence of FCTR1 also had 26/58 bases (44%) identical, and 38/58 
5 bases (65%) positive for Homo sapiens MAC25 protein shown in Table IE. 



Table IE. BLASTP of FCTR1 against Homo sapiens MAC25 protein (SEQ ID NO:40) 



10 PTNR:SPTREMBL-ACC:Q07822 MAC 2 5 PROTEIN - HOMO SAPIENS (HUMAN), 277 AA. 

LENGTH = 277 

SCORE = 149 (52.5 BITS), EXPECT « 3.2E-10, P = 3.2E-10 
IDENTITIES = 26/58 (44%), POSITIVES = 38/58 (65%) 

15 

QUERY: 15 LPGDDPHISVQFRGGPQRFEVTGWLQIQAWPSDEGTYRCLARNALGQVEAPASLTVL 72 

llll ++++I IIII++ IIIII+ + + I I I I I 1+ II 11+11+ 

SBJCT: 209 LPGDRDNLAIQTRGGPEKHEVTGWVLVSPLSKEDAGEYECHASNSQGQASASAKITW 266 

20 

The amino acid sequence of FCTR1 also had 26/58 bases (44%) identical, and 38/58 
bases (65%) positive for Mus musculus MAC25 protein shown in Table IF. 



25 



35 



40 



Table IF. BLASTP of FCTR1 against Mus musculus MAC25 protein (SEQ ID NO:41) 



PTNR:SPTREMBL-ACC:088812 MAC25 - MUS MUSCULUS (MOUSE) , 281 AA 

LENGTH = 281 



SCORE = 149 (52.5 BITS), EXPECT = 3.4E-10, P = 3.4E-10 
30 IDENTITIES = 26/58 (44%), POSITIVES = 38/58 (65%) 



QUERY: 15 LPGDDPHISVQFRGGPQRFEVTGWLQIQAVRPSDEGTYRCLARNALGQVEAPASLTVL 72 

III! ++++I IIII++ IIIII+ + + I I I I I 1+ II 11+11+ 

SBJCT: 208 LPGDRENLAIQTRGGPEKHEVTGWVLVSPLSKEDAGEYECHASNSQGQASAAAKITW 265 

The amino acid sequence of FCTR1 also had 26/58 bases (44%) identical, and 38/58 
bases (65%) positive for Homo sapiens Prostacyclin-stimulating factor shown in Table 1G. 

Table 1G. BLASTP of FCTR1 against Homo sapiens Prostacyclin-stimulating factor 

(SEQH)NO:42) 

PTNR:SPTREMBL-ACC:Q16270 PROSTACYCLIN-STIMULATING FACTOR - HOMO SAPIENS (HUMAN) , 
282 AA 

LENGTH =282 



45 SCORE = 149 (52.5 BITS) , EXPECT = 3.4E-10, P = 3.4E-10 

IDENTITIES = 26/58 (44%) , POSITIVES = 38/58 (65%) 

QUERY: 15 LPGDDPHISVQFRGGPQRFEVTGWLQIQAVRPSDEGTYRCLARNALGQVEAPASLTVL 72 

llll ++ + +I IMI++ I I 111+ + + I I I I I 1+ II 11+11 + 
50 SBJCT: 2 09 LPGDRDNLAIQTRGGPEKHEVTGWVLVSPLSKEDAGEYECHASNSQGQASASAKITW 266 

The amino acid sequence of FCTR1 also had 18/44 bases (40%) identical, and 25/44 
bases (56%) positive for rat Colorectal cancer suppressor shown in Table 1H. 
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Table 1H. BLASTP of FCTR1 against rat Colorectal cancer suppressor (SEQ ID 

NO:43) 



10 



30 



35 



50 



PTNR:PIR-ID:B40098 COLORECTAL CANCER SUPPRESSOR DCC - RAT (FRAGMENTS) 

LENGTH = 144 

SCORE = 78 (27.5 BITS), EXPECT = 1.1E-05, SUM P(2) = 1.1E-05 
IDENTITIES = 18/44 (40%) , POSITIVES = 25/44 (56%) 

QUERY: 33 FEVTGW- - LQIQAVRPSDEGTYRCLARNALGQVEAPASLTVLTP 74 

I++ I M I I I I I l + l + l i I ++ I I I I 
SBJCT: 101 FQI VGGSNLRI LGWKSDEGFYQCVAENE AGNAQS SAQLI VPKP 144 



15 SCORE = 37 (13.0 BITS), EXPECT = 1.1E-05, SUM P{2} = 1.1E-05 

IDENTITIES = 8/19 (42%) , POSITIVES = 12/19 (63%) 

QUERY: 1 MASIEWRKDGLDIQL- PGD 18 

20 SBJCT: 3 0 MPTIHWQKNQQDLTPNPGD 48 

The amino acid sequence of FCTR1 also had 32/83 bases (38%) identical, and 45/83 
bases (54%) positive to bases 55-137, and 24/68 bases (35%) identical, and 37/68 bases 
(54%) positive to bases 166-225 of Homo sapiens PTPsigma-(Brain) Precursor shown in 
25 Table 1L 

Table II. BLASTP of FCTR1 against Homo sapiens PTPsigma-(Brain) Precursor (SEQ 

IDNO:44) 



PTNR : TREMBLNEW-ACC : AAD09360 PTPSIGMA- (BRAIN) PRECURSOR - HOMO SAPIENS (HUMAN), 1502 
AA. 

LENGTH = 1502 

SCORE = 109 (38.4 BITS), EXPECT - 0.00010, P = 0.00010 
IDENTITIES = 32/83 (38%), POSITIVES = 45/83 (54%) 

QUERY: 14 QLPGDD- PHISVQFRG GPQRFEVTGW LQIQAVR - PSDEGTYRCLARNALG 61 

I II I ++ +1 I I I I + Ml +1 I II I I+I+I++I 

SBJCT: 55 QATGDPKPRVTWNKKGKKVNSQRFETI EFDES AGAVLRI QPLRTPRDENVYECVAQNSVG 114 



40 QUERY: 62 QVEAPASLTVLTPDQLNSTGI PQL 85 

+ + Mill MM I I + 
SBJCT: 115 E ITVHAKLTVLREDQLPS - GFPNI 137 

SCORE = 77 (27.1 BITS), EXPECT = 0.25, P = 0.22 
45 IDENTITIES = 24/68 (35%), POSITIVES = 37/68 (54%) 

QUERY: 4 IEWRKDGLDIQLPGDDPHI SVQFRGGPQRFEVTGWLQIQAVRPSDEGTYRCLARNALG- Q 62 

I MM + III I ++ + l III++ +1+1 I l+l 1+ I + 

SBJCT: 166 ITWFKDFLPV DPSAS NGRIKQLR-SGALQIESSEETDQGKYECVATNSAGVR 216 



QUERY: 63 VEAPASLTV 71 

+11+1 I 

SBJCT: 217 YSSPANLYV 225 



55 The amino acid sequence of FCTR1 also had 32/83 bases (38%) identical, and 45/83 

bases (54%) positive for amino acids 55-137 and 26/69 bases (37%) identical, and 38/69 
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(54%) positive for amino acids 166-234 of Homo sapiens Protein-Tyrosine Phosphatase 
Sigma shown in Table 1 J. 

Table 1J. BLASTP of FCTR1 against Homo sapiens PTPsigma-(Brain) Precursor (SEQ 

ED NO:45) 

PTNR:SPTREMBL-ACC:Q13332 PROTEIN-TYROSINE PHOSPHATASE, RECEPTOR- TYPE, S PRECURSOR 
(EC 3.1.3.48) (PROTEIN-TYROSINE PHOSPHATASE SIGMA) (R-PTP-SIGMA) (PTPRS) - HOMO 
SAPIENS (HUMAN), 1948 AA. 

LENGTH =1948 

SCORE = 109 (38.4 BITS), EXPECT = 0.00013, P = 0.00013 
IDENTITIES = 32/83 (38%) , POSITIVES = 45/83 (54%) 

QUERY: 14 QLPGDD-PHISVQFRG GPQRFEVTGW LQIQAVR- PSDEGTYRCLARNALG 61 

I II I ++ +1 llll + Ml +1 II I I M + MI 

SBJCT: 55 QATGDPKPRVTWNKKGKKVNSQRFETIEFDESAGAVLRIQPLRTPRDENVYECVAQNSVG 114 

QUERY: 62 QVEAPASLTVLTPDQLNSTGI PQL 85 

+ + I llll III I I I + 
SBJCT: 115 E I T VHAKLTVL REDQLP S - GF PNI 137 

SCORE = 88 (31.0 BITS), EXPECT = 0.023, P = 0.022 
IDENTITIES = 26/69 (37%), POSITIVES = 38/69 (55%) 

QUERY: 4 IEWRKDGLDIQLPGDDPHISVQFRGGPQRFEVT GWLQIQAVRPSDEGTYRCLARNAL 60 

I I II I + +111 +111 1111++ +1+1 I l+l 1+ 

SBJCT: 166 ITWFKDFLPVDPSASNGRIK-QLRS--ETFESTPIRGALQIESSEETDQGKYECVATNSA 222 

QUERY: 61 G-QVEAPASLTV 71 

i + +11+1 I 
SBJCT: 223 GVRYS SPANLYV 234 

A ClustalW analysis comparing the protein of the invention with related protein 
sequences is given in Table IK, with FCTR1 shown on line 2. In the ClustalW alignment of 
the FCTR1 protein, as well as all other ClustalW analyses herein, the black outlined amino 
acid residues indicate regions of conserved sequence (i.e., regions that may be required to 
preserve structural or functional properties), whereas non-highlighted amino acid residues are 
less conserved and can potentially be mutated to a much broader extent without altering 
protein structure or function. 

Table IK. ClustalW Analysis of FCTR1 

1) Q07822 MAC25 PROTEIN. (SEQ ID NO:40) 

2) Q16270 PROSTACYCLIN- STIMULATING FACTOR. (SEQ ID NO:42) 
3)Q61581_F0LLISTATIN-LIKE 2: FOLL I STATIN- L I KE 2 (FOLLI STAT IN- LIKE PROTEIN) 

(SEQ ID NO:39) 

4) BAA21725 IGFBP-LIKE PROTEIN (SEQ ID NO:38) 

5) FCTR1 (SEQ ID NO: 2) 

6) B4 0098 COLORECTAL CANCER SUPPRESSOR DCC - RAT (FRAGMENTS) (SEQ ID NO: 43) 



Q07822 iBIaFfosfljilM _ 

qi 62 7 o iBCT ps HragnflfllSAl!^ 

Q6 158 1_ ISI5F5 P Plri^j^el AMriJfcftAAAA^fcf^dbl^gj ^R 

baa2 1725 Jp^pJ|ll^^psl§|rg2g3rdag rrhpeBs5Bqodr133apsBcpapwi S A 

FCTR1 
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PI 
PMl 



RGgCAPGMECVKSRKRR|GKAGAAAGGP& 

rgBcapgmecvksrkrr|gkagaaaggf^ 
rgScapgmecvksrkrr^^ ^^- D ^ 



vsg 



AS 



PjfRFLSQTESjjT 




|P 

■RAHHGH 



ITQVSKGTCEQGPSIVTPPKDIWNVTGAQV 
ITQVSKGTCEQGPSIVTPPKDIWNVTGAQV 
ITQVS KGTCEQG P SIVT PPKDI WNVTGAggv 
.mil i 'GycEEPEEJSPPiDligNVTGaQV 



:SPE@TEGLi|E| 

iGLDIO teHBD PMsaiBFfSBiBHORP 

TGDWV I SDYFHl vffigSN . 





QMQA 
1MM 




.EjjR. . 



]^RPS|SE@Ti 

Ssl 



__ MM 

J^^QSHGT^I^gLNRYKSl YS SVP j§| 

npgsy^TPDQLNSTGIPQLRSLNLVPEEEAESE@NDg 
fflEAB»QSffldil|PKP 



YY 



IGFBP is expressed in neurostem cell and developing central nervous system. MAC- 
25, a follistatin like protein is a growth suppressor of osteosarcoma cells, and meningiomas. 
DCC is expressed in most normal tissues especially in colonic mucosa, but is deleted in 
40 colorectal cancers. 

Since FCTR1 has similarity to these proteins (shown in BlastP, Tables 1C-1 J, and in 
clustalW, Table IK) it is likely that it has similar function. Therefore FCTR1 could function 
as on or more of the following: a tumor suppressor geneor regulator of neurological system 
development. 

45 Based on the protein similarity and tissue expression, FCTR1 may be useful in the 

following diseases and uses: 

(i) Tissue regeneration in vitro and in vivo 

(ii) Neurological disorders, neurodegenerative disorders, nerve trauma 

(iii) Reproductive health 

50 (iv) Immunological disorders, allergy and infection 

(v) In cancer as a diagnostic and prognostic marker, as well as a protein therapeutic 
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FCTR2 

FCTR2 (alternatively referred to herein as AC012614J .0.123), is a growth factor 
bearing sequence similarity to human KIAA1061 protein and to genes involved in neuronal 
development and reproductive physiology (e.g., cell adhesion molecules, follistatin, 

5 roundabout and frazzled). FCTR2 is a full-length clone of 5502 nucleotides, including the 
entire coding sequence of a 815 amino acid protein. This sequence is expressed in glioma, 
osteoblast, other cancer cells, lung carcinoma, small intestine (This sequence maps to 
Unigene Hs. 123420 which is expressed in brain, breast, kidney, pancreas, pooled tissue). 

A FCTR2 ORF begins with an ATG initiation codon at nucleotides 420-422 and ends 

10 with a TGA codon at nucleotides 2865-2867. Putative untranslated regions upstream from 
the initiation codon and downstream from the termination codon are underlined in Table 2A, 
and the start and stop codons are in bold letters. 

Table 2A. FCTR2 Nucleotide Sequence (SEQ ID NO:3). 

CAATTTCACACAGGAAACAGCTATGCCATGATTACGCAAGTTGGTACCGAGCTCGGATCCACTAGTAACGGCCGCCAGTG 

15 TGCTGGAATTCGGCTTACTCACTATAGGGCTCGAGCGGCTGCCCGGGCAGGTCATTAATTCCATTTCTTTTTAGAGTATC 
ACAGCTTTCTCCTTCACTGACCACCCTTTGCTTCCTGTCAGAAAGCCCTGGACAGAACTCTCTGTGGGATTCTGCCCATG 
TTTCTGAGAT ATCGCCTCAAT TGT CCTGG CTGGGCTGTCGGGT CTGCC CGTTTTACAGATGGGC AAACTGGAGT GGGAAG 
TATC CGGGTGGCTTCCTC AGGCCTGC AGCTGGTGGAGCAGCTACT GAAACAAT CAGGAGCC CAGAAGCTTTGAAGTC AC A 
AGAAGAGAAGACTCCCAGAA TGCAGTGTGATGTTGGTGATGGACGCCTGTTTCGCCTTTCACTTAAACGTGCCCTTTCCA 

20 GCTGCCCTGACCTCTTTGGGCTTTCCAGCCGCAACGAGCTGCTGGCCTCCTGCGGGAAGAAGTTCTGCAGCCGAGGGAGC 
CGGTGCGTGCTCAGCAGGAAGACAGGGGAGCCCGAATGCCAGTGCCTGGAGGCATGCAGGCCCAGCTACGTGCCTGTGTG 
CGGCTCTGATGGGAGGTTTTATGAAAACCACTGTAAGCTCCACCGTGCTGCTTGCCTCCTGGGAAAGAGGATCACCGTCA 
TC CACAGCAAGGACTGTTTCCT CAAAGGTGACACGTGCACCATGGC CGGC TACGCC CGCTTGAAGAATGTCCTT CTGGCA 
CT CCAGAC CCGTCTGC AGCCACTCCAAGAAGGAG AC AGC AGACAAGAC CC TGC CTC CCAGAAGCGCCTCCTGGTGGAATC 

25 TCTGT T CAGGGACTTAGATGC AGATGGCAATGGC CAC CTCAG CAGCT C CGAACTGGCT CAGCATGTGCTGAAGAAGCAGG 
AC CTGGATGAAGACTTACTTGGTTGCTCAC CAGGTGACCT C CT CCGATTTGACGATTACAACAGTGACAGCT CCCTGACC 
CT CCGCGAGTTCTACATGGCCTT C CAAGT GGTTC AGCTCAGC CTCGCC CCCGAGGACAGGGTCAGTGTGAC C AC AGTGAC 
CGTGGGGCTGAGCAC^GTGCTGACCTGCGCCGTCC^TGGAGACCTGAGGCCACCAATCATCTGGAAGCGCAACGGGCTCA 
CCCTGAACTTCCTGGACTTGGAAGACATCAATGACTTTGGAGAGGATGATTCCCTGTACATCACCAAGGTGACCACCATC 

30 CACATGGGCAATTACACCTGCCATGCTTCCGGCCACGAGCAGCTGTTCCAGACCCACGTCCTGCAGGTGAATGTGCCGCC 
AGTCATCCGTGTCTATCCAGAGAGCCAGGCACAGGAGCCTGGAGTGGCAGCCAGCCTAAGATGCCATGCTGAGGGCATTC 
CC ATG CCCAGAATCACTTGGCTGAAAAACGGCGTGGATGT CTCAACTCAGATGTCC AAACAGCT CT CCCTTTTAGCC AA.T 
GGGAGCGAACTCCACATC^GCAGTGTTCGGTATGAAGACACAGGGGCATACACCTGCATTGCCAAAAATGAAGTGGGTGT 
GGATGAAGATATCTCCTCGCTCTTCATTGAAGACTCAGCTAGAAAGACCCTTGCAAACATCCTGTGGCGAGAGGAAGGCC 

35 TC AGCGTGGGAAACATGT TC T ATGTCTT CTCCGACGACGGTATCATCGTC ATCCAT CC TGTGGACTGTG AGATC CAGAGG 
CACCTCAAACC»CGGAAAAGATTTTCATGAGCTATGAAGAAATCTGTCCTC^^GAGAAAAAAATGC^ACCCAGCCCTG 
CC AGTGGGTAT CTGC AGT C AATGT C CGGAACCGGTAC ATCTATGTGGC CCAGC CAGCACTGAGC AGAGTCCTTGTGGTCG 
AC ATCCAAGC C CAGAAAGTCCTACAGTCC ATAGGTGTGGACCCTCTGC CGGCT AAGCTGTC CTATGACAAGTCACATGAC 
CAAGTGTGGGTCCTGAGCTGGGGGGACGTGCAC^^GTC CCGACCAAGT CT CCAGGTGATCACAGAAGCC AGCAC CGGC C A 

40 GAGCCAGCACCTCATCCGCACACCCTTTGC^GGAGTGGATGATTTCTTCATTCCCCCAACAAACCTCATCATCAACCACA 
TCAGGTT TGGCTTCAT CTTCAACAAGTCTGAT CCTGC AGTCCACAAGGTGGACCTGGAAAC AATGATGCC C C TC AAGACC 
ATCGGCCTGCACCACCATGGCTGCGTGCCCCAGGCCATGGCACACACCCACCTGGGCGGCTACTTCTTCATCCAGTGCCG 
ACAGGACAGCCCCGCCTCTGCTGCCCGACAGCTGCTCGTTGACAGTGTCACAGACTCTGTGCTTGGCCCCAATGGTGATG 
TAACAGGCACCCC^CACACATCCCCCGACGGGCGCTTCATAGTCAGTGCTGCAGCTGACAGCCCCTGGCTGCACGTGCAG 

45 GAGAT CAC AGTGCGGGGCGAGATCCAGACCCTGTATGAC CTGCAAATAAACTCGGGCATCT CAGACTTGGC CTT CCAGCG 
CTCCTTCACTGAAAGCAATCAATACAACATCTACGCGGCTCTGCACACGGAGCCGGACCTGCTGTTCCTGGAGCTGTCCA 
CGGGGAAGGTGGGCATGCTGAAGAACTT AAAGGAGC C ACC CGCAGGGCCAGC T C AGCCCTGGGGGGGTACCC ACAGAATC 
ATGAGGGACAGTGGGCTGTTTGGACAGTACCT C C TCACACC AGCCCGAGAGTC ACTGTTCCTCAT C AATGGGAGACAAAA 
C A PGPTGCfyiTGTGAGGTGTC AGGTATAAAGGGGGGGACC ACAGTGGTGT GGGTGGGTGAGGTATG AAGGGCCC AGAGC A 

50 GAGCCCTGGGCCAAGGAACACCCCCTAGTCCTGACACTGCAGCCTCAAGCAGGTACGCTGTACATTTTTAC^GACAAAAG 
CAAAAACCTGTACTCGCTTTGTGGTTCAACACTGGTCTCCTTGCAAGTTTCCTAGTATAAGGTATGCGCTGCTACCAAGA 
TTGGGGTTTTTTCGTTAGGAAGTATGATTTATGCCTTGAGCTACGATGAGAACATATGCTGCTGTGTAAAGGGATCATTT 
CTGTGCC AAG CTGCAC ACCGAGTGAC CTGGGG AC ATCATGGAACCAAGGGATC CTGCTCTC C AAGCAGACACCT CTGTCA 
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GTTGC CTT CACATAGTCATTGTCC CTTACTGC CAGACCCAGCCAGACTTTGCC CTGACGGAGTGGCCCGGAAGC AGAGGC 
CGACCAGGAGCAGGGGCCTCCCTCCCGAACTGAAAGCCCATCCGTCCTCGCGTGGGACCGCATCTTCTCCCTCGCAGCTG 
CTT C TTGCTTTTCTTTCCATTTGACTTGCTGTAAGCCTGAGGGAGAGC CAACAAGACTTAC TGCATCTTGGGGGATGGGG 
AAATCACTCACTTTATTTTGGAAATTTTTGATTAAAAAAAAATTTTATAATCTC7^TGCTAGTAAGCAGAAAGATGCTC 
T CCGAGGTCCAACTATATCCTTCCCTGCCTTAGGCCGAGT CTCGGGGGTGGTCACAAC CCC ACATCCCACAGCC AGAAAG 
AACAATGGTCAT CTGAGAATACTGGCCCTGTCGACTATTGCC ACCCTGCTTCT C CAAGAGCAGACCAGGCCACCTCATCC 
GT AAGGACTCGGT TCTGTGTTGGGAC C C C AAAAAACCAGAAC AAGTTCTGTGT GCC TC CTTTCAGC ACAGAAGGGAGACA 
TC TCATT AGT CAGGTCTGGTACCCCAGAT TCAGGGCAGACTGGGCTTG C C TGGCAAGGTATGGGTGGCCTCC AGGCT CAA 
TGCAGAAACCCCAAGGACACGAGTGGGGCCAGGTGAGTTCCTGAAGCTATACCTTTTCAAAACAGATTTTGTTTTCCTAC 
CTGTGGCCCATCC ACTCCTCTCTGGT ACCCCATCC C CGCATC AGCACTGC AGAGAGAACACATT TCGGCGAGGGTTTTCT 
, TACCCACATTCCCCAATCAATACACACACACTGC^GAACCCAGAACAGAAGGCCACAGGCTGGCACTACTGC^TTCTCCT 
TATGTGTCTCAGGCTGTGGTGACTCTCACATGGGCATCGAAGAAGTACAACCCACATAGCCCTCTGGAGACCGCCTAGAT 
CAGAGACTCAGCAAAAAC AGGCTCGC CTTCCCT C TCC CAC ATATGAGTGGAACTTACATGTGTCCTGGTTTGAATGATCA 
TTTTGCAAGCCACACGGGTTGGGAGAGGTGGTCTCACCACAGACGTCTTTGCTAATTTGGCCACCTTCACCTACTGACAT 
GACCAGGATTTTC CTT TGCC ATTAAGGAATGAACTCTTTCAAGGAGAGGAAACCCTAGACTCTGTGTCACT C TC AAC AC A 
CACAGCTCCTTTCACTCCTGCCTGACTGCCAAGCCACCTGCATCCCCCGCCCCAGATCTCATGAGATCAATCACTTGTAT 
GT CTC ACGCAACTTGGTCCAC CAAACGCCTGT CC CCTGTAAC TCCTAGGGGTGCGCCT AGACAGGTACGTCTGTTTTTTA 
TTTTAAAAGATATGCTATGTAGATATAAGTTGAGGAAGCTCACCTCAAAAGCCTAGAATGCAGTTTCACAGTAGCTGGGA 



TTTACCACTAAAATTCTCCAACTTTCATAAACTTTTTTTTGGAAAAATTTCCATTGTATCAGCCCCTGACAGAAAAAGGA 
TCTCTGAGCCTAAAGGAGGAAAAGTC CCACCAACTAC CAGACCAGAAC ACGAGCCC CTCTGGGC AGCAGGATTCCTAAGT 
CAAAGAC CAGTTTGACCCAAACTGGCCTTTTAAAATAATCAGGAGTGACAGAGTCAACTTCTGC AGCACCTGCTTCT CC C 
CCACTGTCCCTTCCATCTTGGAATGTGTCTAAAAAAGCATAGCTGCCCTTTGCTGTCCTCAGAGTGCATTTCCTGGAGAC 
GGCAGGCTTAGGTCTC^CTGAC^GCATGCCAGACACAACTGAATCGAAGCAGGCCTGAAGCCTAGGTCAGGGTTTCAGGA 
GTCCAGCCCCAGGAGGCAAAGTCACCAATGCAGGGAGGTAAATGCCTTTTGGCAGGAAAACCAATAGAGTTGGTTGGGTG 
GGGAGTCAGGGGTGGGAGGAGAAGGAGGAAGAGGAGGAAGGC CAGACTGGCCTGCC CTTTCTCCCATACTT C ACCCC AGC 
AGAGGTTCATGGGACACAGTTGGAAAGCCACTGGGAGGAAATGCCTCACTACAGGGGGGCCTCCTGTAGCAAGCCCAGCC 
GGTAATCCTCCTAATGi^ACCCAC AAGGTCAAT TC ACAACTGATATCTT AG CTATTAAAGAAGTACTGACT T TAC CAAAAG 
AATCATCAAGAAAGCT ATTTATATAAACC CCCTC AGTCATTTTGAAATAAAAT TAATTTTAC 



The predicted amino acid sequence of FCTR2 protein corresponding to the foregoing 
nucleotide sequence is reported in Table 2B. FCTR2 was searched against other databases 
using SignalPep and PSort search protocols. The protein is most likely located in the 
mitochondrial matrix space (certainty=0.4718) and seems to have no N-terminal signal 
sequence. The predicted molecular weight is 90346.9 Daltons. 



Table 2B. FCTR2 Protein Sequence (SEQ ID NO:4). 

MQCDVGDGRLFRLSLKRALSSCPDLFGLSSRNELLASCGKKFCSRGSRCVLSRKTGEPECQCLEACRPSYVPVCGSDGRFYEN 
HCKLHRAACLLGKRITVIHSKDCFLKGDTCTMAG 

LS S SELAQHVLKKQDLDEDLLGCS PGDLLRFDDYNSDS SLTLREFYMAFQWQLSLAPEDRVS VTTVTVGLSTVLTCAVHGDL 

RPPIIWKRNGLTLNFLDLEDINDFGEDDSLYITKOTTIHM 

LRCHAEGIPMPRITV^KNGVDVSTQMSKQLSLLAN^ 

WREEGLSVGNMFYVFSDDGI I VIHPVDCEIQRHLKPTEKI FMS YEEI CPQREKNATQPCQWVSAVNVRNRYI YVAQPALSRVL 
WD IQAQKVLQS I GVDPL PAKL S YDKSHDQVWVL SWGDVHKS RP S LQVI T EAS TGQSQHL I RT P FAGVDDFF I P PTNL I INH I 
RFGFIFNKSDPAVHKVDLETMMPLKTIGLHHHGCVPQAMAHTHLGGYFFIQCRQDSPASAARQLLVDSVTDSVLGP 
PHTSPDGRFIVSAAM)SPWLHVQEITVRGEIQTLYDLQINSGISDLAFQRSFTESNQYNIYAALHTEPDLLFLELSTGKVGML 
KNLKEPPAGPAQPWGGTHRIMRDSGLFGQYLLTPARESLFLINGRQNTLRCEVSGIKGGTTWWVGEV 



In a BLASTN search it was also found that nucleotides 784-5502 of FCTR2 nucleic 
acid had 4672 of 4719 bases (99%) identical to Homo sapiens mRNA for KIAA1061 protein, 
partial cds (GenBank Acc: AB028984) (Table 2C). 
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Table 2C BLASTN of FCTR2 against Homo sapiens mRNA for KIAA1061 protein 

(SEQ ID NO:46) 

> GI I 5689458 |DBJ1AB028984.1|AB028984 HOMO SAPIENS MRNA FOR KIAA1061 PROTEIN, PARTIAL 
CDS 

LENGTH « 4719 

SCORE = 9075 BITS (4578), EXPECT = 0.0 
IDENTITIES = 4672/4719 (99%) 
STRAND = PLUS / PLUS 

QUERY* 784 AGAATGTCCTTCTGGCACTCCAGACCCGTCTGCAGCCACTCCAAGAAGGAGACAGCAGAC 843 

III .11 I Mllll lllii! 1 1 1 1 1 IM M Ml I I II 111 Ml 1 1 1 1 1 1 II IN!!M: 

SBJCT: 1 AGAATGTCCTTC TGGC ACTC CAGAC C CGTCTGCAGC CACTCC AAGAAGGAGACAGCAGAC 60 



15 QUERY * 844 AAGACC CTGCCT CC CAGAAGCGCCT CCTGGTGGAAT CTCTGTT C AGGGACTT AGATGCAG 903 

MMMMMMIMMIIIMMI IMIMMIMIMIMIMMM II II Ml 

SBJCT: 61 AAGACCCTGCCTCCCAGAAGCGCCTCCTGGTGGAATCTCTGTTC AGGGACTT AGATGCAG 120 
QUERY* 904 ATGGCAATGGCCACCTCAGCAGCTCCGAACTGGCTCAGCATGTGCTGAAGAAGCAGGACC 963 

20 ' 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 ! I ! 1 1 1 1 1 1 1 1 1 1 1 1 1 M 

SBJCT: 121 ATGGC AATGGCC AC CTC AGC AGCTC CGAAC TGGCTCAGC ATGTGCTGAAGAAGC AGGACC 180 

QUERY- 964 TGGATGAAGACTTACTTGGTTG CT C ACC AGGTGACC TCCTCCGATTTGACGATT AC AACA 1023 

IIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIINM 
25 SBJCT: 181 TGGATGAAGACTTACTTGGT TGCTC ACC AGGTGACCTCCTC CGATTTGACGATT ACAACA 240 

QUERY- 1024 GTGACAGCTCCCTGACCCTCCGCGAGTTCTACATGGCCTTCCAAGTGGTTCAGCTCAGCC 1083 

1 Ml MMMIIMI III Ml MIMMIIMI MMM III H1MIMMM IMM 

SBJCT : 241 GTGACAGCTCCCTGACCCTCCGCGAGTTCTACATGGCCTTCCAAGTGGTTC AGCTC AGCC 3 00 
QUERY- 1084 T CGC C C CCGAGGAC AGGGT C AGTGTGACCACAGTGACCGTGGGGCTGAGCACAGTGC TGA 1143 

Ml MMM MMIIMI MMM II MM MMM Ml III MMM Ml MMM 

SBJCT: 3 01 T CGCCC C CGAGGAC AGGGTCAGTGTGACC ACAGTGACCGTGGGG CTGAGC AC AGTGCTGA 360 
35 QUERY * 1144 C CTGCGCCGTCCATGGAGACCTGAGGCC AC C AATCATC TGGAAGCGCAACGGGCTC AC C C 1203 

MMMIMMMMMMMI IIMIIMMIIMMIMM II II MMMM 

SBJCT: 361 CCTGCGCCGTCCATGGAGACCTGAGGCCACCAATCATCTGGAAGCGCAACGGGCTCACCC 420 

QUERY- 1204 TGAACT TCCTGGACTTGGAAGACAT C AATGACT T TGGAGAGGATGATTCCCTGT ACATCA 1263 
40 * | ! I | | | | | | | | | 1 I 1 I I I ! I I I I I I I I I I I I I I I I I I I 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 > M 1 I 

SBJCT: 421 T GAACTTCCTGGACTTGGAAGAC AT CAATGACTTTGGAGAGGATGATTC CCTGT ACATCA 480 

QUERY * 1264 C CAAGGTGACCACC ATCCACATGGGCAATT ACAC CT GCC ATGCTT C CGGC C ACGAGCAGC 1323 

IMIIMM I MMM Ml Mill Mi I MIMIMI I IMMMMIM MMMI 1 1 II 

45 SBJCT: 481 C CAAGGTGACCACC AT CCACATGGGCAATTACACCTGC CAT GCTTCCGGCCACGAGCAGC 540 
QUERY- 1324 TGTTCCAGACCC ACGTCCTGCAGGTGAATGTGC CGC C AGTC ATCCGTGT CTAT CCAGAGA 1383 

MMMM MMMMMMMMMMI Ml 11 MM MMM MIMMIIMI 

SBJCT: 541 TGTTCC AGACCCACGT C CTGCAGGTGAATGTGC CGCCAGTCAT C CGTGTCTATCC AGAGA 600 
QUERY - 1384 GCCAGGCACAGGAGCCTGGAGTGGCAGCCAGCCTAAGATGCCATGCTGAGGGCATTC C C A 1443 

MMIIMI Ml MIIIMM MMMIIMM MIMIMI MMM MMIIMIM 

SBJCT: 601 GCCAGGCACAGG AGCCTGGAGTGGC AGCCAGCCTAAGATGCCATGCTGAGGG C AT TCCCA 660 
55 QUERY- 1444 TGCCCAGAATCACTTGGCTGAAAAACGGCGTGGATGTCTCAACTCAGATGTCCAAACAGC 1503 

MMM III MMiMMMIMM MIMIMI IIMMMM 111 III III MIMM 

SBJCT: 661 TGCC CAGAAT CACTTGGCTGAAAAACGGCGTGGATGT C TC AACT CAGATGTCCAAACAGC 720 
QUERY- 1504 TCT C C CTTTTAGCCAATGGGAGCGAACT CCACAT CAGC AGTGTT CGGT ATGAAGACACAG 1563 

60 " imilllllllllllllllll IIIINIMMIIIIMIIIIIIIMIMIII 

SBJCT: 721 T CTC CCTTTTAGCCAATGGGAGCGAACT C C ACATC AGCAGT GTT CGGT ATGAAGACACAG 780 
QUERY* 1564 GGGCAT AC ACCTGC ATTGCCAAAAATGAAGTGGGTGTGGATGAAGATAT CT C C T CGCTCT 1623 

iiiiiiniiiiiiiiiiiiii iiiiiiiiii 1 1 1 1 1 1 1 1 1 1 1 1 1 JL ' * i * Rjn 

65 SBJCT: 781 GGGCAT ACACCTGCATTGC C AAAAATGAAGTGGGTGTGGATGAAGATATCT C CT CGCTCT 840 
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QUERY: 
SB JCT : 
QUERY: 
SB JCT : 
QUERY: 
SB JCT: 
QUERY: 
SB JCT : 



1624 TCATTGAAGACTCAGCTAGAAAGACCCTTGCAAACATCCTGTGGCGAGAGGAAGGCCTCA 1683 

1 1 1 M 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 M i ! 1 1 ; M ! 1 1 1 1 II I M II I II 1 1 II M I ' M li , I 

841 TCATTGAAGACTCAGCTAGAAAGACCCTTGCAAACATCCTGTGGCGAGAGGAAGGCCTCA 900 



1684 



901 



GCGTGGGAAACATGTT CTATGTCTTCTC CGACGACGGTATC ATCGT CAT CCATCCTGTGG 1743 

I II M MM Ml 1 1 M I MM II I M 1 1 1 1 Mi IM M 1 1 1 1 III III I M 1 1 1 1 1 1 1 1 1 • 

GCGTGGGAAACATGTT C TATGTCTTCTCCGACGACGGT ATCATCGTCATCCATCCTGTGG 960 



1744 ACTGTGAGATCCAGAGGCACCTCAAACCCACGGAAAAGATTTTCATGAGCTATGAAGAAA 1803 

1 1 II M M M I MMI I! Ml 1 1 1 1 1! Ill Ml MM M M I M I M 1 1 1 1 MM IMM 

961 ACTGTGAGATCCAGAGGCACCTCAAACCCACGGAAAAGATTTTCATGAGCTATGAAGAAA 1020 
1804 TCTGTCCTCAAAGAGNNNNH^ 1863 

MMMIIMIMM I I M M I II 1 1 1 1 II MM M MM 1 1 MM 1 M li 

1021 TCTGTCCTCAAAGAGAAAAAAATGCAACCCAGCCCTGCCAGTGGGTATCTGCAGTCAATG 1080 



QUERY: 1864 T CCGGAACCGGT AC ATCTATGTGGCCCAGCCAGCACTGAGCAGAGT C CT TGTGGTCGACA 1923 

MM 1 1 MM 1 1 1 1 1 II I IMMIMM 1 1 1 1 MM MMI 1 1 1 II IM I IMM 1 1 1 1 1 

SB JCT: 1081 TCCGGAACCGGTACATCTATGTGGCCCAGCCAGCACTGAGCAGAGTCCTTGTGGTCGACA 1140 
QUERY: 1924 T CCAAGCCC AGAAAGTC CTACAGTCCAT AGGTGTGGACCCTCTGC CGGCTAAGCTGT CCT 1983 

M 1 1 M Mi 1 1 1 1 1 Ml II M I II 1 1 1 1 III I II 1 1 1 1 I III MM II 1 1 1 1 1 1 1 II 

SBJCT: 1141 TCCAAGCCCAGAAAGTCCTACAGTCCATAGGTGTGGACCCTCTGCCGGCTAAGCTGTCCT 1200 
QUERY: 1984 ATGACAAGTCACATGACCAAGTGTGGGTCCTGAGCTGGGGGGACGTGCACAAGTCCCGAC 2 043 

I MM I M 1 1 1 II 1 1 II 1 1 1 1 1 II MM 1 1 II I M 1 1 1 M M I MM 1 1 MMM IM 1 1 

SBJCT: 1201 ATGACAAGT CACATGAC CAAGTGTGGGT C C TGAGCTGGGGGGACGTGCACAAGT C C CGAC 1260 
QUERY: 2044 CAAGTCTCCAGGTGATC ACAGAAGC CAGCACCGGCCAGAGCCAGC ACCT CAT C CGCACAC 2103 

!MII III I II I III III MMM IMMI III III MMIMIII M! MMM Mill 

SBJCT: 1261 C AAGTCTCCAGGTG ATCACAGAAGC CAGC ACCGGCCAGAGC CAGCACCT CAT CCGCACAC 1320 



QUERY: 2104 C CTTTG CAGGAGTGGATGAT TTCTTCATTCCCCCAAC AAAC CTC AT CAT CAACC ACATC A 2163 

Mill I II I MMM III IMMIMMII MMM I IM III IM MMM III III II 

SBJCT: 1321 C CTTTGCAGGAGTGGATGAT TTCTT CATTC CCCC AACAAAC CTCAT CAT CAACCACATCA 1380 
QUERY : 2164 GGTTTGGCTTCATCTTCAACAAGTCTGATCCTGCAGTCCACAAGGTGGACCTGGAAACAA 2223 

i 1 1 1 1 1 II 1 1 1 1 1 1 1 II MMM 1 1 1 1 1 1 1 II Mi I II 1 1 MM M !M 1 1 1 IMM II I 

SBJCT: 1381 GGTTTGGCTTCATCTTCAACAAGTCTGATCCTGCAGTCCACAAGGTGGACCTGGAAACAA 1440 
QUERY: 2224 TGATGCCCCTCAAGACCATCGGCCTGCACCACCATGGCTGCGTGCCCCAGGCCATGGCAC 2283 

I E i 1 1 1 1 1 ] 1 1 M 1 1 1 1 1 1 1 1 1 1 1 M i E 1 f 1 1 1 E 1 1 1 1 1 E E E I E I E 1 1 1 E E i 1 1 i 1 1 1 1 1 

SBJCT: 1441 TGATGCCCCTCAAGACCATCGGCCTGCACCACCATGGCTGCGTGCCCCAGGCCATGGCAC 1500 
QUERY: 2284 ACACCCACCTGGGCGGCTACTTCTTCATCCAGTGCCGACAGGACAGCCCCGCCTCTGCTG 2343 

I M I M 1 1 1 II I II M 1 1 1 1 1 III i 1 1 MM M 1 1 1 M 1 1 II 1 1 1 1 1 1 1 Ml 1 1 M li II 

SBJCT: 1501 ACACCCACCTGGGCGGCTACTTCTTCATCCAGTGCCGACAGGACAGCCCCGCCTCTGCTG 1560 
QUERY: 2344 CCCGACAGC TGCTCGTTGACAGTGTCAC AGACT CTGTGCT TGGCCCCAATGGTGATGTAA 2403 

1 1 1 II I III III III IIMMIMMII M I II I IM Ml I II III Ml IM IMMM I 

SBJCT: 1561 CCCGACAGC TGCTCGTTGACAGTGTCACAGACTCTGTGCTTGGC CC CAATGGTGATGTAA 1620 
QUERY: 2404 CAGGCAC CCCAC ACACATC C CCCGACGGGCGCTT CATAGTCAGTGCTGC AGCTGACAGCC 2463 

1 1 1 1 1 1 II 1 1 1 1 1 1 Ml MM I M M 1 1 1 1 MM II I II 1 1 1 1 1 II li 1 1 II 1 1 1 1 1 1 1 1 

SBJCT: 1621 CAGGCACCC CACACACATCCCC CGACGGGCGCTT CAT AGTCAGTGC TGC AGCTGACAGCC 1680 
QUERY: 2464 CCTGGCTGCACGTGCAGGAGATCACAGTGCGGGGCGAGATCCAGACCCTGTATGACCTGC 2523 

I M 1 1 i MM I MM M Ml 1 1 1 1 1 1 1 1 Ml III I II 1 1 1 1 Ml M MM 1 1 1 1 II M M 

SBJCT: 1681 CCTGGCTGCACGTGCAGGAGATCACAGTGCGGGGCGAGATCCAGACCCTGTATGACCTGC 1740 
QUERY: 2524 AAATAAACTCGGGCATCTCAGACTTGGCCTTCCAGCGCTCCTTCACTGAAAGCAATCAAT 2583 

II I! M 1 1 1 MMM ill 1 1 1 MM Mi II 1 1 MM 1 1 Ml MMM 1 1 1 1 MM I Ml I 

SBJCT: 1741 AAATAAACTCGGGC AT CTCAGACTTGGC CTTCC AGCGCT CCT T C ACTGAAAG CAAT CAAT 1800 
QUERY: 2584 ACAACATCTACGCGGCTCTGCACACGGAGCCGGACCTGCTGTTCCTGGAGCTGTCCACGG 2643 

MMIIIMMMIIIIIIMMI MMMMMMMMIMM IMM IMMM 

SBJCT: 1801 ACAACATCTACGCGGCTCTGCACACGGAGCCGGACCTGCTGTTCCTGGAGCTGTCCACGG 1860 
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QUERY: 2644 GGAAGGTGGGCATGCTGAAGAACTT AAAGGAGC CACCCGCAGGGCC AGCTCAGC CCTNNN 2703 

I MM 1 1 1 1 II 1 1 1 II 1 1 1 1 M M M M M I II 1 1 1 1 1 1 II MM I II I III M Ml 

SBJCT: 1861 GGAAGGTGGGCATGCTGAAGAACTT AAAGGAGC CACCCGCAGGGCCAGCTCAGCCCTGGG 1920 
QUERY: 2704 N1INNTAC CC ACAGAATCATGAGGGACAGTGGGCTGTTTGGACAGTACCT CCT CACACCAG 2763 

Ml I M M 1 1 MM I M Mi I 1 1 MM III M II 1 1 M M IM MM I Ml I M 

SBJCT: 1921 GGGGTAC C C ACAGAATCATGAGGGACAGTGGGCTGT TTGGACAGTACCTCCTCACAC CAG 1980 
QUERY: 2764 CCCGAGAGTCACTGTT C CTC ATC AATGGGAGAC AAAAC ACG CTGCGGTGTGAGGTGTC AG 2823 

1 1 IMMIMI llllll III I II I IMMMM Ml III IMMMIII II MIMIMI 

SBJCT: 1981 CCCGAGAGTCACTGTT C CTCATCAATGGGAGAC AAAAC ACGCTGCGGTGTGAGGTGT CAG 2040 
QUERY: 2824 GTATAAAMNNNNNNACCACAGTGGTGTGGGTGGGTGAGGTATGAAGGGCCCAGAGCAGAG 2883 

Illllll M II M MMIIIIMIIIIIMMM II IMMMIII 

SBJCT: 2041 GTATAAAGGGGGGGACCACAGTGGTGTGGGTGGGTGAGGTATGAAGGGCCCAGAGCAGAG 2100 
QUERY: 2884 CCCTGGGCCAAGGAACACCC C C TAGTC CTGACACTG CAGCCTC AAGCAGGTACGCTGTAC 2943 

11 II 1 1 M MM II 1 1 MM M 1 1 M 1 1 1 1 1 1 Ml II 1 1 M I M II MIMI 1 1 1 1 II 

SBJCT: 2101 CCCTGGGCCAAGGAACACCC CCTAGTCCTGACACTGCAGCCTCAAGCAGGTACGCTGTAC 2160 
QUERY: 2 944 ATTTTTACAGACAAAAGCAAAAACCTGTACTCGCTTTGTGGTTCAACACTGGTCTCCTTG 3 003 

1 1 1 1 1 1 M MM 1 1 MM M I M 1 1 1 1 MMM MIMI 1 1 M 1 1 ! MM 1 1 M I II Ml 

SBJCT: 2161 ATTTTTACAGAC AAAAGCAAAAACCTGTAC TCGCTTTGTGGTT CAACACTGGTC TCCTTG 2220 
QUERY : 3 004 CAAGTT TCCTAGTATAAGGTATGCG CTGCT ACC AAGATTGGGGTTTTTT CGTTAGGAAGT 3 063 

1 1 1 1 1 1 i 1 1 1 1 1 S 1 1 1 1 1 ! 1 1 1 1 1 ! 1 1 1 i i i 1 1 1 1 i I M ! 1 i 1 1 1 1 1 1 1 M i I i E 1 1 1 1 1 

SBJCT: 2221 CAAGTTTCCTAGTATAAGGTATGCGCTGCTACCAAGATTGGGGTTTTTTCGTTAGGAAGT 2280 
QUERY: 3 064 ATGATTTATGCCTTGAGCTACGATGAGAACATATGCTGCTGTGTAAAGGGATCATTTCTG 3123 

1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 m 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 ) 1 1 1 i 1 1 1 1 1 1 1 ! i 

SBJCT: 2281 ATGATTTATGC C TTGAGCTACGATGAGAAC ATATGCTGCTGTGT AAAGGGAT CATTTCTG 234 0 
QUERY: 3124 TGCCAAGCTGCACACCGAGTGACCTGGGGACATCATGGAACCAAGGGATCCTGCTCTCCA 3183 

1 1 1 1 1 1 M 1 1 1 M 1 1 1 II 1 1 II MM 1 1 1 MM 1 1 1 M II 1 1 1 1 1 1 Ml MM I MM M 

SBJCT: 2341 TGCC AAGCTGC ACACCGAGT GACCTGGGGACAT CATGGAACCAAGGGAT CCTGCTCTC C A 2400 
QUERY: 3184 AGCAGAC ACCTCTGT CAGTTGCCTTCACAT AGT CAT TGTCCCTTAC TGC CAGACC C AGCC 3243 

I MM III 1 1 1 1 1 ! 1 1 III 1 1 1 1 1 MM I MM M I II 1 1 1 II I M II 1 1 1 1 1 1 1 M I II 

SBJCT: 2401 AGCAGACACCTCTGTC AGTTGC CTTCAC AT AGTC ATTGTCC CTT ACTGCC AGACC CAGCC 2460 
QUERY: 3244 AGAC TTTGCCCTGACGGAGTGGCCCGGAAGCAGAGGCCGAC CAGGAGCAGGGGCCTCCCT 3303 

I MMM 1 1 1 1 Ml 1 1 III 1 1 IMMM 1 1 MM 1 1 1 1 II 1 1 1 1 1 1 1 1 1 IM M II 1 1 1 1 

SBJCT: 2461 AGACTTTGC CCTGACGGAGTGG C C CGGAAGCAGAGGCCGAC CAGGAGCAGGGGCCTCCCT 2520 



QUERY: 3304 CCCGAACTGAAAGCCCATCCGTCCTCGCGTGGGACCGCATCTTCTCCCTCGCAGCTGCTT 3363 

MMI II MIMMMMMMMMM II MMMMIMMMMMM MM 

SBJCT: 2521 CCCGAACTGAAAGCCCATCCGTCCTCGCGTGGGACCGCATCTTCTCCCTCGCAGCTGCTT 2580 
QUERY: 3364 CTTGCTTTTCTTTCCATTTGACTTGCTGTAAGCCTGAGGGAGAGCCAACAAGACTTACTG 3423 

M III MM MIMI III IMMM II III MM IMMMM MMM III III Mill 

SBJCT: 2581 CTTGCTTTT CTTTCCATTTGACTTGCTGTAAGC CTGAGGGAGAG CCAACAAGACTTACTG 2640 
QUERY: 3424 CATCTTGGGGGATGGGGAAATCACTC^CTTTATTTTGGAAATTTTTGAT^^ 3483 

M M I M M 1 1 1 III I M II 1 1 1 1 1 M 1 1 1 MM II I M I MM II III I I 

SBJCT: 2641 CAT CT TGGGGGATGGGGAAATC ACTCACTT TAT TTTGGAAATTTTTGATTAAAAAAAAAT 2700 
QUERY: 3484 TTTATAATCTCAAATGCTAGTAAGCAGAAAGATGCT CT CCGAGGTC CAACTATAT C C TTC 3543 

MMMMMMMMMIMM MMMMIMMMMMM II IMMIMM 

SBJCT: 2701 TT TAT AATCTCAAATGCTAGTAAGC AGAAAGATGCT CT C CGAGGTCCAACTATATCCTTC 2760 
QUERY: 3544 CCTGCCTTAGGC CGAGT CTCGGGGGTGGTCACAACC CCACATCC CACAGCCAGAAAGAAC 3603 

I II 1 1 1 MM M IM 1 1 1 1 1 1 1 M M I M 1 1 1 1 1 1 1 M II MM 1 1 1 1 1 MM i M 1 1 1 1 

SBJCT: 2761 C CTGCCTTAGGCCGAGT CTCGGGGGTGGTC ACAACCCCACATCCCACAGCCAGAAAGAAC 2820 
QUERY: 3 604 AATGGTCAT CTGAGAATACTGGCCCTGTCGACTATTGC CACCCTGCTTCTCC AAGAGCAG 3663 

M 1 1 1 1 II I M 1 1 1 1 1 1 M M M M M 1 1 1 1 1 MM 1 1 1 1 1 1 1 1 1 1 M Ml 1 1 1 1 1 1 1 

SBJCT: 2821 AATGGTCAT CTGAGAATACTGGCCCTGT CGACTATTGC CACCCTGCTTC TCC AAGAG CAG 2880 
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QUERY : 3664 ACCAGGCCACCTCATCC GTAAGGACTCGGTTCTGTGTTGGGAC C CCAAAAAACCAGAACA 3723 

M III 1 1 1 1 1 1 1 M MMM M Ml M MM 1 1 Ml IM II MMM M MMM IMM 

SBJCT: 2881 ACCAGGCCACCTCATCCGTAAGGACTCGGTTCTGTGTTGGGACCCCAAAAAACCAGAACA 2940 
QUERY: 3724 AGTTCTGTGTGC C TCCTTTCAGCACAGAAGGGAGAC ATCTC ATT AGTCAGGT CTGGT ACC 3783 

IIIIIMIIIIIIilllMIIIIIIIIIIIIIIIIMMIIIIIIIIIIIIIIIIIIII! 

SBJCT: 2941 AGTTCTGTGTGC CTCCTTTCAGCACAGAAGGGAGAC AT CTCATT AGT C AGGT CTGGT ACC 3 000 
QUERY: 3784 CCAGATT CAGGGCAGACTGGGCTTGCCTGGCAAGGT ATGGGTGGC C TCC AGGCT CAATGC 3843 

IMMIMIMMM II IMMM MMM III III III MMMMM III Ml II I M 

SBJCT: 3001 CCAGAT TCAGGGCAGACTGGGCTTGCCTGGCAAGGT ATGGGTGGC CTCC AGGCT CAATGC 3060 
QUERY: 3844 AGAAACCCCAAGGACACGAGTGGGGCCAGGTGAGTTCCTGAAGCTATACCTTTTCAAAAC 3903 

IMM IMIIIMI Mi MM III III Ml III III MM Miiillll Ml MIIIMI 

SBJCT: 3061 AGAAACCCCAAGGACACGAGTGGGGCCAGGTGAGTTCCTGAAGCTATACCTTTTCAAAAC 3120 
QUERY: 3904 AGATTTTGTTTTCCTACCTGTGGCCCATCCACTCCTCTCTGGTACCCCATCCCCGCATCA 3963 

IMIIMI III IM Ml IMMM I IMM III Ml Ml MMMMM Ml Ml III II 

SBJCT: 3121 AGATTTTGTTTT CCTAC CTGTGGC CCATCCACT C CT CTCTGGTACCCCATCCC CGCATCA 3180 
QUERY: 3 964 GC ACTGCAGAGAGAACACATTT CGGCGAGGGTT TTCTTACCCACATT CCCC AAT CAATAC 4023 

II IMMM II Ml MM IMMMII III IM Ml MM III III Mi Ml IMMMiM 

SBJCT: 3181 GCACTG CAGAGAGAAC ACATT TCGGCGAGGGTT TTCTT ACCCACAT TCCCCAATCAATAC 3240 
QUERY: 4 024 ACACACACTGCAGAACCCAGAACAGAAGGCCACAGGCTGGCACTACTGCATTCTCCTTAT 4 083 

M M II li M I MM 1 1 II 1 1 M 1 1 M MM M M M IMM 1 1! I MM 1 1 ill Ml M 

SBJCT: 3241 ACAC ACACTGCAGAACC CAGAACAGAAGGCCAC AGGCTGGCACTACTGC ATT CTCC TT AT 3300 
QUERY: 4084 GTGTCTCAGGCTGTGGTGACTCTCACATGGGCATCGAAGAAGTACAACCCACATAGCCCT 4143 

1 1 1 1 ! E 1 1 1 1 1 1 1 1 f 1 1 E 1 1 1 1 1 i 1 1 1 1 i 1 1 1 1 1 1 1 1 i ! 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 

SBJCT: 3301 GTGTCTCAGGCTGTGGTGACTCTCACATGGGCATCGAAGAAGTACAACCCACATAGCCCT 3360 
QUERY: 4144 CTGGAGACCGCCTAGAT CAGAGACTC AGCAAAAACAGGCTCGCC TT C C C TCT CCCAC ATA 4203 

II Ml Ml MM III III MMMMM IMMMM I MMI III III IM MM MM 

SBJCT: 33 61 CTGGAGACCGCCTAGAT CAGAGACTCAGCAAAAACAGGCTCGCCTT C CC TCTCCCACATA 3420 
QUERY: 4204 TGAGTGGAACTT AC ATGTGT C C TGGTTTGAATGATC ATTTTGCAAGCCAC ACGGGTTGGG 4263 

I I M I MM MM I II 1 1 IM MM I M M MM M II 1 1 1 1 1 1 M 1 1 M 1 1 M M MM 

SBJCT: 3421 TGAGTGGAACTT AC ATGTGT CCTGGTTTGAATGATC ATTTTGCAAGCCAC ACGGGTTGGG 3480 
QUERY: 4264 AGAGGTGGTCTC ACCACAGACGTCTTTGCTAATTTGGCCAC CTT CACCTACTGAC ATGAC 4323 

M MMMMMMMMMMI MMMMMMMMMMMM MMMMM 

SBJCT: 3481 AGAGGTGGTCTCACCACAGACGTCTTTGCT AATTTGGC CAC CTTCACCT ACTGACATGAC 3540 
QUERY: 4324 C AGGATTTTCCTTTGC C ATT AAGGAATGAACTCTTT CAAGGAGAGGAAACCC TAGACTCT 4383 

Ml MMM 1 1 1 1 1 1 1 1 II M MM M MM 1 1 MM I M II 1 1 ! I M I M I II M M 1 1 

SBJCT: 3541 CAGGATTTTCCTTTGCCATTAAGGAATGAACTCTTT CAAGGAGAGGAAACCC TAGACTCT 3600 
QUERY: 43 84 GTGTCACTCTCAACACACACAGCTCCTTTCACTCCTGCCTGACTGCCAAGCCACCTGCAT 4443 

il 1 1 1 1 1 1 MM 1 1 1 1 M I MMMIM 1 1 IM Mil I Mill 1 1 1 1 Ml Ml II 1 1 1 IM 

SBJCT: 3 601 GTGTCACTCTCAACACACACAGCTCCTTTCACTCCTGCCTGACTGCCAAGCCACCTGCAT 3660 
QUERY: 4444 CCCCCGCCCCAGATCTCATGAGATCAATCACTTGTATGTCTCACGCAACTTGGTCCACCA 4503 

MMM III IM MMMIMMIMM Mill IMMM III III I II I MMMMM 

SBJCT: 3 661 CCCC CGC C C CAGATCTC ATGAGATC AATCACT T GTATGTCTCACGCAAC TTGGTCCACCA 3720 
QUERY: 4504 AACGCCTGTCCCCTGTAACTCCTAGGGGTGCGCCTAGACAGGTACGTCTGTTTTTTATTT 4563 

MMMMMMMIMI MMMMMMMMMMMMIM MMMIMMM 

SBJCT: 3721 AACGCCTGTCCCCTGTAACTCCTAGGGGTGCGCCTAGACAGGTACGTCTGTTTTTTATTT 3780 
QUERY: 4564 T AAAAGAT ATGCTATGT AGATATAAGTTGAGGAAGCTCAC C TCAAAAGC CTAGAATGCAG 4623 

III IM III III III M I MM III MMM Mill IMIMMIM III II I MMMI 

SBJCT: 3781 TAAAAGATATGCTATGTAGATATAAGTTGAGGAAGCTCACCTCAAAAGCCTAGAATGCAG 3840 
QUERY: 4624 TTTC AC AGTAGCTGGGATGC ATGGATGACC CATCT C AC CCCNNI^N^I^^^NN'CC TGCCTCAA 4683 
3841 JJ^C»i»OT 3900 
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QUERY : 4 684 TATC TTGAT ATGTTATGTTT ACTCCCAATCTCCCATTTTTAC CAC TAAAAT TCT CCAACT 4743 

I MMMIMMIMMMMIIMIMM Ml III IIMMIMMMM IMIM Mi 

SB JCT : 3901 TATCTTGATATGTTATGTTTACTCCCAATCTCCCATTTTTACCACTAAAATTCTCCAACT 3 960 
QUERY: 4744 TTCATAAACNNNNNNNNGGAAAAATTT CCATTGTAT CAGCC CCTGAC AGAAAAAGGATCT 4803 

Illllllil IIIIIMMIIII llllll MMII III III III III Ml III 

SB JCT: 3961 TTCATAAAC TTTTTTTTGGAAAAATTTCCATTGTAT CAGCC CCTGACAGAAAAAGGATCT 4020 
QUERY: 4804 CTGAGC C TAAAGGAGGAAAAGTCCC ACC AACTACCAGACCAGAACACGAGC CCCTCTGGG 4 863 

IIIIIIIIIIIIIIIIIlllMIIIIIIIIIIMIIIIIIIIIIillMlilllllllll 

SB JCT: 4 021 CTGAGCCTAAAGGAGGAAAAGTCCCACCAACTACCAGAC CAGAACACGAGCC CCTCTGGG 4080 
QUERY: 4 864 CAGC AGGATTCCTAAGTCAAAGACCAGT T TGACCCAAACTGGCCTTTTAAAATAAT CAGG 4923 

MM M 1 1 1 III M 1 1 MINI I M M Mill 1 1 II 1 1 IMINI M I M I Ml III Ml 

SB JCT: 4081 C AGC AGGATT C C TAAGT CAAAGACCAGT TTGACCCAAACTGGCCTTTTAAAATAATCAGG 4140 
QUERY : 4924 AGTGACAGAGTCAACTTCTGCAGCACCTGCTTCTCCCCCACTGTCCCTTCCATCTTGGAA 4 983 

1 1 1 1 1 1 II I II II 1 1 1 1 1 II 1 1 1 i III 1 1 1 III !! 1 1 1 1 1 M i M 1 II I II 1 1 1 1 II 1 1 1 

SB JCT: 4141 AGTGACAGAGTCAACTTCTGCAGCACCTGCTTCTCCCCCACTGTCCCTTCCATCTTGGAA 4200 
QUERY: 4 984 TGTGTCTAAAAAAGCATAGCTGCCCTTTGCTGTCCTCAGAGTGCATTTCCTGGAGACGGC 5 043 

IMMMIMMM MMMIIMM III Ml III MMMIIMIMIMIMMIM 

SB JCT: 4201 TGTGTCTAAAAAAGCATAGCTGCCCTTTGCTGTCCTCAGAGTGCATTTCCTGGAGACGGC 4260 
QUERY: 5044 AGGCTTAGGTCTCACTGACAGCATGCCAGACACAACTGAATCGAAGCAGGCCTGAAGCCT 5103 

I MM I IM IMM MM 1 1 1 Ml! Ill III I Ml Ml 1 1 1 1 1 1 1 MIMM 1 1 Ml Ml 

SB JCT: 4261 AGGCTTAGGTCT CACTGACAGCATGCCAGACACAAC TGAAT CGAAG CAGGCCTGAAGCCT 4320 
QUERY: 5104 AGGTCAGGGTTTCAGGAGTC CAGCCC CAGGAGGCAAAGTCAC CAATGC AGGGAGGTAAAT 5163 

1 1 II M I M 1 1 M I Ml I III M I III I M I M MM I M i II I II II MM 1 1 1 1 M II 

SB JCT : 4321 AGGT C AGGGTTTCAGGAGT C CAGCCCCAGGAGGCAAAGT CACC AATGCAGGGAGGTAAAT 438 0 
QUERY: 5164 GCCTTTTGGCAGGAAAACCAATAGAGTTGGTTGGGTGGGGAGTCAGGGGTGGGAGGAGAA 5223 

1 1 1 II I II I III MIIIMM III IMIM Ml I III I II MMII III III MMMM 

SB JCT: 4381 GCCTTTTGGCAGGAAAACCAATAGAGTTGGTTGGGTGGGGAGTCAGGGGTGGGAGGAGAA 4440 
QUERY: 5224 GGAGGAAGAGGAGGAAGGCCAGACTGGCCTGCCCTTTCTCCCATACTTCACCCCAGCAGA 5283 

II M iMil Mi 1 1 1 1 1 II I III 1 1 Ml 1 1 MMMIII 1 1 MMMI MM M I M M I 

SBJCT: 4441 GGAGGAAGAGGAGGAAGGCCAGAC TGGCCTGCC CTTTCTCCCATAC T T C ACCCCAGCAGA 4500 
QUERY : 5284 GGTTCATGGGAC ACAGTTGGAAAGC CACTGGGAGGAAATGC CTC ACTAC AGGGGGGC CT C 5343 

I Ml I II 1 1 1 1 Mill MM I MM 1 1 M I MMI 1 1 1 II IMi II MIMM I Ml Ml 

SBJCT: 4501 GGTTCATGGGACACAGTTGGAAAGCCACTGGGAGGAAATGCCTCACTACAGGGGGGCCTC 4560 
QUERY: 5344 CTGTAGCAAGCCCAGCCGGTAATCCTCCTAATGAACCCACAAGGTCAATTCACAACTGAT 5403 

MMMMMMMMMMI MMMMMMMMMMMM M MMMMM 

SBJCT: 4561 CTGTAGCAAGCCCAGCCGGTAATCCTC CT AATGAAC C C ACAAGGTCAATTCACAACTGAT 4620 
QUERY: 5404 ATCTTAGCTATTAAAGAAGTACTGACTTTACCAAAAGAATCATCAAGAAAGCTATTTATA 5463 

III Ml III III III MIMM II! Ml MMIIMIMI IMMMII MMMMM I 

SBJCT: 4621 ATCTTAGCT ATT AAAGAAGTAC TGACTTTACCAAAAGAATCATCAAGAAAGC TATTT ATA 4680 
QUERY: 5464 TAAACCCCCTCAGTCATTTTGAAATAAAATTAATTTTAC 5502 

IMIM III MIMIMMIIMMIM IMIIIIIMI 

SBJCT: 4681 TAAACCCCCTCAGTCATTTTGAAATAAAATTAATTTTAC 4719 



The FCTR2 amino acid sequence has 473 of 810 amino acid residues (58%) identical 
to, and 616 of 810 residues (76%) positive with, the 850 amino acid residue proteins from 
Homo sapiens KIAA1263 Protein fragment (ptnr: TREMBLNEW-ACC:BAA86577) (SEQ 
IDNO:47)(Table2D). 
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Table 2D. BLASTP of FCTR2 against Homo sapiens KIAA1263 Protein fragment (SEQ 



IDNO:47) 

ptnr : TREMBLNEW-ACC : BAA8 6577 KIAA12S3 PROTEIN 
(fragment) 

Length = 850 



Homo sapiens (Human) , 850 aa 



Score = 2573 {905.7 bits), Expect = 2.0e-267, P = 2.0e-267 
Identities = 473/810 (58%), Positives = 616/810 (76%) 

10 QUERY: 10 LFRLSLKRALSSCPDLFGLSSRNELLASCGKKFCSRGSRCVLSRKTGEPECQCLEACRPS 69 

i II I + I ++ II l + l I I I 11 + 11+ I I I++ 1 + 

SBJCT: 40 LMRLRHKEKNQESSRVKGFMIQDGPFGSCENKYCGLGRHCVTSRETGQAECACMDLCKRH 99 

QUERY: 70 YVPVCGSDGRFYENHCKLHRAACLLG 12 9 

15 | IIIIIM MMM++MMM ++II++I++III III I I+++II+II II 

SBJCT: 100 YKPVCGSDGEFYENHCEVHRAACLKKQKITIVHNEDCFFKGDKCKTTEYSKMKNMLLDLQ 159 
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QUERY: 130 TRLQPLQEGDSRQ - DPASQKRLLVESLFRDLDADGNGHLS S SELAQHVLKKQDLDEDLLG 188 

+ + 11 ++ I I+I+III+ +1+ Ml II + +111 I+I+++I +11 

SBJCT: 160 NQKYIMQENENPNGDDISRKKLLVDQMFKYFDADSNGLVDINELTQ-VIKQEELGKDLFD 218 
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QUERY: 189 CSPGDLLRFDDYNSDSSLTLREFYMAFQWQLSLAPEDRVSVTTVTVGLSTVLTCAVHGD 248 

1+ II++II+I+I Mill llll+llll + + I I III I II 11+ I 
SBJCT: 219 CTLYVLLKYDDFNADKHLALEEFYRAFQVIQLSLPEDQKLSITAATVGQSAVLSCAIQGT 278 

QUERY: 249 LRPPIIWKRNGLTLNFLDLEDINDFGEDDSLYITKVTTIHMGNYTCHASGHEQLFQTHVL 308 

IIMIIIII! + II llllllllll+l lllllllll l+lllli+l I+II++III+ 
SBJCT: 279 LRPPI IWKRNNI ILNNLDLEDINDFGDIX5SLYITKVTTTHVGNYTCYADGYEQVYQTHI F 33 8 

QUERY: 3 09 QVNVP P V I RVY PE S Q AQE PGVAAS LRCHAEG I PM PR I TWLKNGVD VS TQMS KQL SLLANG 368 

llllilllllllllil+llll IIIMIIIIII I++ IIIII+I++ ++IIII+I III 
SBJCT: 339 QVNVP PVIRVYPESQAREPGVTASLRCHAEGIPKPQLGWLKNGIDITPKLSKQLTLQANG 3 98 



QUERY: 369 SELHISSVRYEDTGAYTCIAKNEVGVDEDISSLFIEDSARKTLANILWREEGLSVGNMFY 428 

35 ll + lll + IIMIMIIMIIMI MMIMIII + IIIIIIIIIIIIIMIM +IIMI 

SBJCT: 3 99 SEVHISNWYEDTGAYTCIAKNEAGVDEDISSLFVEDSARKTIiANILWREEGLGIGNMFY 458 
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QUERY: 429 VFSDDGI IVIHPVDCEIQRHLKPTEKIFMSYEEICPQREKNATQPCQWVSAVNVRNRYIY 488 

II +111 II I++II III+II+II+ +1+11+ I + I I I IIIII++++II 
SBJCT: 459 VFYEDGIKVIQPIECEFQRHIKPSEKLLGFQDEVCPKAEGDEVQRCVWASAVNVKDKFIY 518 
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50 



QUERY: 489 VAQPALSRVLWDIQAQKVLQSIGVDPLPAKLSYDKSHDQVWVLSWGDVHKSRPSLQVIT 548 

Mil I III+II+I+III+I++ ll+l II llllllllllllll + 1+ l+lllll 
SBJCT: 519 VAQPTLDRVLI VBVQSQKWQAVSTDPVPVKLHYDKSHDQVWVLS WGTLEKTS PTLQVI T 578 



QUERY : 



603 



549 EASTGQSQHLIRT PFAGVDDFFIPPT3SILIINHIRFGFIFNKSDPAVHKVDLETMM 

II III I IIIIIM I III l+lllll +1 + 1+ l+lllll 

SBJCT: 579 LASGNVPHHTIHTQPVGKQFDRVDDFFIPTTTLIITHMRFGFILHKDEAALQKIDLETMS 638 

QUERY: 6 04 PLKTIGLHHHGCVPQAMAHTHLGGYFFI QCRQDS PASAARQLLVDSVTDS VLGPNGDVTG 663 

+ 111 I + IIM++I + IIIIII + II 1+ II + + I++II IMM + I I MM 

SBJCT: 639 YIKTINLKDYKCVPQSLAYTHLGGYYFIGCKPDSTGAVSPQVMVDGVTDSVIGFNSDVTG 698 



QUERY: 664 TPHTSPDGRFIVSAAADSPWLHVQEITVRGEIQTLYDLQINSGISDLAFQRSFTESNQYN 723 

55 M+ MM ++II + II ll + IIIM +1+ I IIIIIM IIII++III 

SBJCT: 699 TPYVSPDGHYLVS INDVKGLVRVQYITIRGEIQEAFDI YTNLHI SDLAFQPSFTEAHQYN 758 



60 



QUERY: 724 IYAALHTEPDLLFLELSTGKVGMLKNLKEPPAGPAQPWGGTHRIMRDSGLFGQYLLTPAR 783 

II + 1+ l + M + IM + IM l + l + IMI II +1 ++IIIIIIMI + M++ 

SBJCT: 759 IYGSSSTQTDVLFVELSSGKVKMIKSLKEPLKAEEWPWNRKNRQIQDSGLFGQYLMTPSK 818 



QUERY: 784 ESLFLINGRQNTLRCEVSGIKGGTTWWVGE 814 

+III+++II I I II++ ++ I 11+111+ 
SBJCT: 819 DSLFILDGRLNKLNCEITEVEKGNTVIWVGD 849 

65 
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Amino acids 123-815 of FCTR2 also have 693 of 693 amino acid residues (100%) 
identical to,the 693 amino acid residue protein fragment of KIAA1061 Protein from Homo 
sapiens (ptnr: TREMBLNE W- ACC : BAA83013) (SEQ ID NO:48) (Table 2E). 



Table 2E. BLASTP of FCTR2 against KIAA1061 Protein [Fragment] (SEQ ID NO:48) 

ptnr : TREMBLNEW- ACC : BAA8 3013 KIAA1061 PROTEIN - Homo sapiens (Human) , 
693 aa (fragment) . 

Length = 693 

Score - 3623 (1275.4 bits), Expect = 0.0, P = 0.0 
Identities = 693/693 (100%), Positives = 693/693 (100%) 



QUERY: 


123 


SBJCT : 


1 


QUERY: 


183 


SBJCT : 


61 


QUERY: 


243 


SBJCT : 


121 


QUERY: 


303 


SBJCT : 


181 


QUERY : 


363 


SBJCT : 


241 


QUERY: 


423 


SBJCT : 


301 


QUERY: 


483 


SBJCT: 


361 


QUERY: 


543 


SBJCT : 


421 


QUERY: 


603 


SBJCT : 


481 


QUERY: 


663 


SBJCT: 


541 


QUERY: 


723 


SBJCT: 


601 


QUERY: 


783 


SBJCT : 


661 



MMIIMIE IMMI MIMIMIMMM III 111 MMIIIIIIMIIIMIMMI 

NVLIALQTRLQPLQEGDSRQDPASQKRLLVESLFRDLDAIxailGHLSSSELAQHVLKKQDL 6 0 



llllllllll III llllllllllll III III III III MIMIII llllllll lllllll 



lllllllllll 



I II I 



Mill 



llllllllll 



II III IIIIIIIIIIIIIMIIIIIII 



mill 



in 



Mill 



II III III IN III II 



II III III Mill llllll IN 



llllllll III IMIMMMM III III III IIIMIIIMIIIIMI IMIMMI 



llll 



1 1 1 1 



llllllll 



MM llllll llllll II 



II llll II llllll MMIMIIIMM lllllll 



llllll MIMMMIMMMMMMIMMMM II 



1 1 1 1 II I ! II i 1 1 1 1 1 i 1 1 1 II M 1 1 1 



II III Ml Ml IMMIM 



Mill 



MIMIIMM III III 



II 



II Mill IMMMMMMMMMIMM IMIMMI IMMIM 



Mill Ml llllll IMIMMMIMI 
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The amino acid sequence of the FCTR2 protein has 451 of 772 amino acid residues 
(58%) identical to, and 586 of 772 residues (75%) positive with, the 773 amino acid residue 
proteins hypothetical protein DKFZp566D234.1 from Homo sapiens (fragments) (ptnr: 
SPTREMBL-ACC: CAB70877.1) (SEQ ID NO:49) (Table 2F). 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



Table 2F. BLASTP of FCTR2 against hypothetical protein DKFZp566D234.1 (SEQ ID 

NO:49) 

> GI | 11360192 | PIR| |T46283 HYPOTHETICAL PROTEIN DKFZP566D234 . 1 - HUMAN (FRAGMENTS) 
GI [ 6808053 [ SMB 1 CAB7Q877 . 1 | (AL137695) HYPOTHETICAL PROTEIN [HOMO SAPIENS] 
LENGTH = 773 

SCORE = 911 BITS (2354), EXPECT » 0.0 

IDENTITIES = 451/772 (58%), POSITIVES = 586/772 (75%), GAPS = 7/772 (0%) 
QUERY: 49 CVLSRKTGEPECQCLEACRPSYVPVCGSDGRFYENHCKLHRAACLLGKRITVIHSKDCFL 108 

II 11 + 11+ II I++ 1+ I 1 1 1 i 1 i [ IIMII++IIIIII ++11++1++H! 

SBJCT: 2 CVTSRETGQAECACMDLCKRHYKPVCGSDGEFYENHCEVHRAACLKKQKITIVHNEDCFF 61 
QUERY: 109 KGDTCTMAGYARLKNVLLALQTRLQPLQEGDSRQ - DPASQKRLLVESLFRDLDADGNGHL 167 



III 



+++II+II II + + M ++ 



I+I+III+ +1+ III I + 



SBJCT: 62 KGDKCKTTECSKMKNMLLDLQNQRYIMQENENPNGDDISRKKLLVDQMFKYFDADSNDLV 121 

QUERY : 168 SS SELAQHVLKKQDLDEDLLGCSPGDLLRFDDYNSDSSLTLREFYMAFQWQLSLAPEDR 227 

+11 I I+I+++I +11 1+ II++II+I+I I I III llll+llll + + 
SBJCT: 122 DINELTQ - VI KQEELGKDLFDCTLYVLLKYDDFNADKHLALEEFYRAFQVI QLSLPEDQK 180 

QUERY: 228 XXXXXXXXXXXXXXXCAVHGDLRPP I I WKRNGLTLNFLDLE D INDFGEDDS L Y I T KVTT I 287 

11+ I MINIMI! + || I MIIIIM + I MINIMI 

SBJCT: 181 LSITAATVGQSAVLSCAIQGTLRPPIIWKRNNIILNNLGLEDINDFGDDGSLYITKVTTT 240 



QUERY: 
SBJCT : 
QUERY: 
SBJCT : 
QUERY: 
SBJCT : 
QUERY: 
SBJCT : 
QUERY: 
SBJCT : 
QUERY : 
SBJCT : 
QUERY: 
SBJCT : 
QUERY: 
SBJCT : 



2 88 HMGNYTCHASGHEQLFQTHVLQVNVPPVIRVYPESQAQEPGVAASLRCHAEGIPMPRITW 347 

i + lllll + l I + II++III+ II 1 1 1 1 1 1 N I IN I IN II I 1 1 1 1 1 ! ! 1 1 1 1 I++ I 

241 HVGNYTCYADGYEQVYQTHIFQVNVPPVI RVYPESQAREPGVTASLRCHAEGI PKPQLGW 300 

348 LKNGVDVSTQMSKQLSLLANGSELHI S SVRYEDTGAYTC I AKNEVGVDED I SS LFI EDSA 407 

IIII+I++ ++IIII+I llill+lll+lllilllllillllli IMIIIIMI+IIII 

3 01 LKNGIDITPKLSKQLTLQANGSEVHI SNVRYEDTGAYTCI AKNEAGVDEDI SSLFVEDSA 360 

408 RKTLANI LWREEGL S VGNMF Y VFSDDGI I VI HP VDCE I QRHL KPTEK I FMS YE E I CP QRE 467 

llllllllllllll +IIIIIII +111 II I++II III+II+II+ +1+11 I 
361 RKTLANI LWREEGLG I GNMFY VF YEDGI K VI QP I ECE FQRHI KP S EKLLGFQDEVC P I AE 420 

468 KNATQPCQWVSAVNVRNRYIYVAQPALSRVLWDIQAQKVLQSIGVDPLPAKLSYDKSHD 527 

+111 IIIII++++IIIIII I III+II+I+III+I++ ll+l II WWW 
421 GDEVQRC WAS AVNVKDKFI YVAQPTLDRVL I VDVQSQKWQAVSTDPVPVKLHYDKSHD 480 

528 QVWVLSWGDVHKSRPSLQVITEASTGQSQHLIRT PFAGVDDFFIPPTNLIINHIR 582 

iiiiini + i+ i+nui ii iii i mini i in i+i 

481 QVWVLSWGTLEKTSPTLQVITLASGNVPHHTIHTQPVGKQFDRVDDFFIPTTTLIITHMR 540 
583 FGFIFNKSDPAVHKVDLETMMPLKTIGLHHHGCVPQAMAHTHLGGYFFIQCRQDSPASAA 642 

mi +i + i+ i+iiiii +in i + iiii++i+iiiiimi i+ n + + 

541 FGFILHKDEAALQKIDLETMSYIKTINLKDYKCVPQSLAYTHLGGYYFIGCKPDSTGAVS 600 
643 RQLLVDSVTDSVLGPNGDVTGTPHTS PDGRFIVSAAADSPWLHVQEI TVRGEIQTLYDLQ 702 



I++II lllll + l I IIIMI+ I I I I ++II 



+ II ll+llll 



601 PQVMVDGVTDSVIGFNSDVTGTPYVS PDGHYLVS INDVKGLVRVQYI TIRGEIQEAFDIY 660 
703 INSGISDLAFQRSFTESNQYNIYAALHTEPDLLFLELSTGKVGMLKNLKEPPAGPAQPWG 762 

I lllllll IIII++IIIII + 1+ l+ll+lll+lll l+l+llll II 

661 TNLH I SDLAFQP S FTEAHQ YNI YGS S STQTD VL FVELS S GKVKM I KS LKE PLKAEEWPWN 720 
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QUERY: 763 GTHRIMRDSGLFGQYLLTPARESLFLINGRQNTLRCEVSGIKGGTTWWVGE 814 

+ 1 ++IMIIIIIMI+++IM+++M I I I I++ ++ I 11 + 111 + 
SBJCT: 721 RKNRQIQDSGLFGQYIiMTPSKDSLFILDGRLNiCLNCEITEVEKGNTVIWVGD 772 

The amino acid sequence of the FCTR2 protein has 61 of 194 amino acid residues 
(31%) identical to, and 90 of 194 residues (45%) positive with, the 306 amino acid residue 
protein Follastin-Related Protein 1 Precursor from Rattus Norvegicus (ptnr: GenBank 
Acc:Q62632) (SEQ ID NO:50) (Table 2G). 

Table 2G. BLASTP of FCTR2 against Follastatin-Related Protein 1 Precursor from 

Rattus Norvegicus (SEQ ID NO:50) 

> GI[2498392 lSPlQ62632 |FRP RAT FOLLISTATIN- RELATED PROTEIN 1 PRECURSOR 
GlllQ83669lPIRl |S51361 FOLLISTATIN- RELATED PROTEIN PRECURSOR - RAT 
GI[ 536900 lGBlAAA66063.ll (U06864) FOLLISTATIN- RELATED PROTEIN PRECURSOR [RATTUS 

NORVEGICUS] 

LENGTH = 306 



SCORE = 86.4 BITS (213), EXPECT = 1E-15 

IDENTITIES = 61/194 (31%), POSITIVES = 90/194 (45%), GAPS = 26/194 (13%) 



QUERY: 


38 


CGKKFCSRGSRCVLSRKTGEPECQCLEACRPSYVPVCGSDGRFYENHCKLHRAACLLGKR 


97 






1 II 1 t 1 III t M M IIMM+ 1 lll + lll III 1 + 




SBJCT : 


29 


CANVFCGAGRECAVTEK-GEPTCLCIEQCKPHKRPVCGSNGKTYLNHCELHRDACLTGSK 


87 


QUERY: 


98 


ITVIHSKDCFLKGD TCTMAGYARLKNVLLA- LQTRLQPLQEGDSRQDPAS QK 


14 8 






1 1 + 1 1 II 1+ ++ 1+ + 1 1 1 




SBJCT : 


88 


I QVDYDGHCKEKKS VS PS ASP WCYQANRDELRRRI IQWLE AE IIP DGWFSKGSNY 


143 


QUERY: 


149 


RLL VE S LFRDLDADGNGHL S S S ELAQHVL K KQDLDEDLLGCS PGDLLRF 


197 






+++ l + 1 + l + II HI + 1 + k ++ 1 1 1 + 




SBJCT : 


144 


S E I LDKYFKS FD - NGD SHLDS S E FLK FVEQNETAVN I TAYPNQENNKLLRGLCVDAL I E L 


202 


QUERY: 


198 


DDYNSDSSLTLREF 211 




SBJCT: 


203 


1 kl k +11 

SDENADWKLS FQE F 216 





The amino acid sequence of the FCTR2 protein has 61 of 194 amino acid residues 
(31%) identical to, and 89 of 194 residues (45%) positive with, the 306 amino acid residue 
protein Follastin-Related Protein 1 Precursor from Mus musculus (GenBank Acc:Q62356) 
(SEQ ID NO:5 1) (Table 2H). 

Table 2H. BLASTP of FCTR2 against Follastatin-Related Protein 1 Precursor from 

Mus musculus (SEQ ID NO:51) 

> Gl| 6679871 |RSF|NP 032073. l[ FOLLISTATIN- LIKE [MUS MUSCULUS] 

Gl|249839l|SPlQ62356lFRP MOUSE FOLLISTATIN- RELATED PROTEIN 1 PRECURSOR (TGF-BETA- 
INDUCIBLE PROTEIN 
TSC-36) 

Gl]481186lPIR[ 1S38251 FOLL I STAT IN -RELATED PROTEIN - MOUSE 

GI | 349006 lGB[AAC37633.1 | (M91380) TGF- BETA -INDUCIBLE PROTEIN [MUS MUSCULUS] 
LENGTH =306 

SCORE = 85.2 BITS (210), EXPECT = 3E-15 

IDENTITIES = 61/194 (31%), POSITIVES = 89/194 (45%), GAPS - 26/194 (13%) 
QUERY: 38 CGKKFCSRGSRCVLSRKTGEPECQCLEACRPSYVPVCGSDGRFYENHCKLHRAACLLGKR 97 
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I II I I ++ I 1 1 1 I l + l l + l IIIIM+ I 1 1 Ml I III I + 

SBJCT: 2 9 CAWFCGAGRECAVTEK-GEPTCLCIEQCKPHKRPVCGSNGKTYLNHCELHRDACLTGSK 87 



QUERY: 98 ITVIHSKDCFLKGDT CTMAGYARLKNVLLA-LQTRLQPLQEGDSRQDPASQK 148 

5 I I + I I II 1+ 1+ 1+ + I I I 

SBJCT: 88 IQVDYDGHCKEKKSASPSASPWCYQANRDELRRRLIQWLEAEIIP DGWFSKGSNY 143 

QUERY: 149 RLLVESLFRDLDADGNGHLSS SELAQHVLKK QDLDEDLLGCSPGDLLRF 197 

+++ 1+ I +1+ I I I I I + I + 1+ ++ I 1 + 

10 SBJCT: 144 SEILDKYFKSFD-NGDSHLDSSEFLKFVEQNETAINITTYADQENNKLLRSLCVDALIEL 202 

QUERY: 198 DD YNSDS SLTLREF 211 

I l + l |+ Hi 
SBJCT: 203 SDENADWKLSFQEF 216 

15 

The amino acid sequence of the FCTR2 protein has 63 of 193 amino acid residues 
(32%) identical to, and 89 of 193 residues (45%) positive with, the 299 amino acid residue 
protein Follastatin-Related Protein from the African Clawed Frog (GenBank Acc:JG0187) 
(SEQ ID NO:52) (Table 21). 

20 Table 21. BLASTP of FCTR2 against Follastatin-Related Protein from the African 

Clawed Frog (SEQ ID NO:52) 

> Gl| 7512162 |PIR| [JG0187 FOLLI STATIN- RELATED PROTEIN - AFRICAN CLAWED FROG 
LENGTH = 2 99 

25 SCORE = 81.8 BITS (201), EXPECT = 3E-14 

IDENTITIES = 63/193 (32%), POSITIVES = 89/193 (45%), GAPS = 25/193 (12%) 

QUERY: 38 CGKKFCSRGSRCVLSRKTGEPECQCLEACRPSYVPVCGSDGRFYENHCKLHRAACLLGKR 97 

I II I I ++ I l+l I l + l 1+ IIIII+I+ I lll+lll III I + 

30 SBJCT: 28 CANVFCGAGRECAVTEK-GDPTCDCIEKCKSHKRPVCGSNGKTYLNHCELHRDACLTGSK 86 

QUERY: 98 ITVIHSKDCFLK-GDT CTMAGYARL-KNVLLALQTRLQPLQEGDSRQDPASQK 148 

11+ I I II I + + + 1+ III + I I I 

SBJCT: 87 IQVDYDGHCKEKTSDTPAAVPVACYQSDRDEMRRRVIHWLQTEITP DGWFSKGSDY 142 



35 



QUERY: 149 RLLVESLFRDLDADGNGHLSSSELAQHVLKKQDL DED LLGCSPGDLLRFD 198 

+++ 1+ I I 1+ I I l + l I + + I 11+ I 1 + 

SBJCT: 143 SEILDRYFKKFD-DGDSHLDSAELQSFLEQSQSTNITTYKDEETNRMLKSLCVEALIELS 201 



40 QUERY: 199 DYNSDSSLTLREF 211 

I l+l I II 
SBJCT: 2 02 DENADWKLNKNEF 214 



The amino acid sequence of the FCTR2 protein has 59 of 194 amino acid residues 
45 (30%) identical to, and 90 of 194 residues (45%) positive with, the 308 amino acid residue 
protein Follistatin-Related Protein 1 Precursor from Homo sapiens (GenBank Acc:Q 12841) 
(SEQ IDNO:53) (Table 2J). 

Table 2 J. BLASTP of FCTR2 against Follistatin-Related Protein 1 Precursor from 

Homo sapiens (SEQ ID NO:53) 

50 > GI|5901956|REF|NP 009016.1] FOLLI STATIN-LIKE 1 [HOMO SAPIENS] 

GI [2498390 | SP|Q12841 |FRP HUMAN FOLLISTATIN-RELATED PROTEIN 1 PRECURSOR 
Gl| 1082372 | PIR| [S51362 FOLLISTATIN-RELATED PROTEIN - HUMAN 
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10 



40 



GI | 53 6898 | GB | AAA66062 . 1 | (U06863) FOLLISTATIN- RELATED PROTEIN PRECURSOR [HOMO 
SAPIENS] 

Glj 3184393 |DBJ| BAA28707 . 1 [ (D89937) FOLLISTATIN- RELATED PROTEIN (FRP) [HOMO 
SAPIENS] 

Glj 12652619 1 GB [ AAH00055 . 1 [AAHOOOSS (BC000055) FOLLISTATIN- LIKE 1 [HOMO SAPIENS] 
LENGTH = 308 

SCORE = 82.9 BITS (204), EXPECT = 1E-14 

IDENTITIES = 59/194 (30%) , POSITIVES = 90/194 (45%), GAPS = 26/194 (13%) 

QUERY: 3 8 CGKKFCSRGSRCVLSRKTGEPECQCLEACRPSYVPVCGSDGRFYENHCKLHRAACLLGKR 97 

I II I I I ill I M hi I lll + MI III I + 

SBJCT: 31 CANVFCGAGRECAVTEK-GEPTCLCIEQCKPHKRPVCGSNGKTYLNHCELHRDACLTGSK 89 



15 QUERY: 98 ITVIHSKDCFLKGD TCTMAGYARLKNVLLA-LQTRLQPLQEGDSRQDPASQK 148 

II + I I I + | + ++ | + + | | | 

SBJCT; 90 I Q VDYDGHCKEKKS VS PS AS P WCYQ SNRDE LRRR I I QWLEAE IIP DGWFSKGSNY 145 

QUERY: 149 RLLVE SL FRDLDADGNGHLS S SELAQHVLKK QDLDEDLLGCSPGDLLRF 197 

20 +++ | ++ | +|+ I I I I + I + 1+ I I 1 + 

SBJCT: 146 SEILDKYFKNFD-NGDSRLDSSEFLKFVEQNETAINITTYPDQENNKLLRGLCVDALIEL 204 

QUERY: 198 DDYNSDSSLTLREF 211 

I M 1+ +11 

25 SBJCT: 205 SDENADWKLS FQEF 218 

The amino acid sequence of the FCTR2 protein has 35 of 69 amino acid residues 
(50%) identical to, and 45 of 69 residues (64%) positive with, the 315 amino acid residue Flik 
protein [Gallus gallus] (EMBL Acc:CAB42968.1) (SEQ ID NO:54) (Table 2K). 

30 Table 2K. BLASTP of FCTR2 against Flik protein {Gallus gallus] (SEQ ID NO:54) 

> GI j 4837645 [EMBlCAB42968.il (AJ238977) FLIK PROTEIN [GALLUS GALLUS] 
LENGTH - 315 

SCORE =79.8 BITS (196), EXPECT = 1E-13 
35 IDENTITIES = 35/69 (50%) , POSITIVES = 45/69 (64%) , GAPS = 1/69 (1%) 

QUERY: 38 CGKKFCSRGSRCVLSRKTGEPECQCLEACRPSYVPVCGSDGRFYENHCKLHRAACLLGKR 97 

I 1 1 1 1+ I ++ I 1 1 1 I l + l M MIIM + I 1 1 1 + 1 1 1 IN I + 

SBJCT: 31 CANVFCGRGAECAVTEK-GEPTCLCIEQCKPHGRPVCGSNGKTYLNHCELHRDACLTGSK 89 

QUERY: 98 ITVIHSKDC 106 

I I + I 
SBJCT: 90 IQVDYDGHC 98 



45 The amino acid sequence of the FCTR2 protein has 49 of 1 52 amino acid residues 

(32%) identical to, and 65 of 152 residues (42%) positive with a 272-420 amino acid 
fragment and, 31 of 83 residues (37%) identical to and 44 of 83 residues (52%) positive with 
a 248-329 amino acid fragment, both of the 1375 amino acid residue Frazzled gene protein 
[Drosophila melanogaster] (GenBankAcc:T13822) (SEQ ID NO:55) (Table 2L). 

50 Table 2L. BLASTP of FCTR2 against Frazzled gene protein [Drosophila melanogaster] 

(SEQIDNO:55) 

> Gl|751186l[PIR| ]T13822 FRAZZLED GENE PROTEIN - FRUIT FLY (DROSOPHILA MELANOGASTER) 
GI | 1621115 [GB |&AC47314.l| (U71001) FRAZZLED [DROSOPHILA MELANOGASTER] 

26 15966-697 



LENGTH = 1375 
SCORE = 69.4 BITS (169), EXPECT = 2E-10 

IDENTITIES - 49/152 (32%) , POSITIVES = 65/152 (42%) , GAPS = 4/152 (2%) 

5 

QUERY: 243 CAVHGDLRPPI IWKRNGLTLNFLDLEDINDFGEDDSLYITKVTTIHMGNYTCHASGH- EQ 301 

I +1 +111 111+ l + l 11+ II i+ I III I II + 

SBJCT: 272 C7ANGVPKPQIKWLRNGMDLDFNDLDSRFSIVGTGSLQISSAEDIDSGNYQCRASNTVDS 331 

10 QUERY: 3 02 LFQTHVLQVNVPPVI RVYPESQAQEPGVAASLRCHAEGI PMPRITWLKNGVDVSTQMSKQ 361 

I +11 II 1+ l + l I I I I Mill ++ I 

SBJCT: 332 LDAQATVQVQEPPKFIKAPKDTTAHEKDEPELKCDIWGKPKPVIRWLKNGDLITPNDYMQ 391 

QUERY: 362 LSLLANGSELHI SSVRYEDTGAYTCIAKNEVG 3 93 

15 I +1 I I + I I + 1+ I I 

SBJCT: 392 LVDGHNLKI LGLLNSDAGMFQCVGTNAAG 420 
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SCORE =52.9 BITS (126), EXPECT = 1E-05 
IDENTITIES = 31/83 (37%) , POSITIVES = 44/83 (52%) , GAPS = 2/83 (2%) 

QUERY: 311 NVPPVIRVYPESQAQEPGVAASLRCHAEGI PMPRITWLKNGVDVS - TQMSKQLSLLANGS 369 

+11 11+ I +1 I I l+l l+l II+II+I+ + + I++ II 

SBJCT : 248 SVAPSFLVGP SPKT VREGDT VTLDCVANGVP KP Q I KWLRNGMDLDFNDLD S RFS I VGTGS 307 



25 QUERY: 370 ELHISSVRYEDTGAYTCIAKNEV 3 92 

MM l+l I I I I I 

SBJCT: 3 08 -LQISSAEDIDSGNYQCRASNTV 329 

The amino acid sequence of the FCTR2 protein has 53 of 177 amino acid residues 
30 (29%) identical to, and 78 of 1 77 residues (43%) positive with a 366-539 amino acid 

fragment, 51 of 170 residues (30%) identical to and 74 of 170 residues (43%) positive with a 
276-438 amino acid fragment, 46 of 165 amino acid residues (27%) identical to, and 74 of 
165 amino acid residues positive with a 185-341 amino acid fragment, 48 of 167 amino acid 
residues (28%) identical to and 70 of 167 amino acid residues (41%) positive with a 77-243 
35 amino acid fragment, and 28 of 84 amino acid residues (33%) and 37 of 84 amino acid 
residues positive with a 56-139 amino acid fragment all of the protein 1395 residue 
Roundabout 1 protein {Drosophila melanogaster] (GenBankAcc:AAC38849.1) (SEQ ID 
NO:56) (Table 2M). 

Table 2M. BLASTP of FCTR2 against Roundabout 1 protein [Drosophila melanogaster] 
40 (SEQ ID NO:56) 

> GI [2804782 | GB [ AAC38849 . 1 | (AF040989) ROUNDABOUT 1 [DROSOPHILA MELANOGASTER] 
LENGTH = 1395 

SCORE = 69.8 BITS (170), EXPECT = 1E-10 
45 IDENTITIES = 53/177 (29%), POSITIVES = 78/177 (43%), GAPS = 11/177 (6%) 

QUERY: 243 CAVHGDLRPPI I WKRNGL-TLNFLDLEDINDF-GEDDSLYITKVTTIHMGNYTCHA 296 

I |+ I + I + 1+ II I + + I +1 II I I I I I 

SBJCT: 366 CMASGNPPPSVFWTKEGVSTLMFPNSSHGRQYVAADGTLQITDVRQEDEGYYVCSAFSW 425 



QUERY: 297 - -SGHEQLFQTHVLQVNVPPVIRVYPESQAQEPGVAASLRCHAEGIPMPRITWLKNGVDV 354 

I I + M + I+ + l+l I l + l I I I I I I I I +1 I 

SBJCT: 426 DSSTVRVFLQVSSVDERPPPIIQIGPANQTLPKGSVATLPCRATGNPSPRIKWFHDGHAV 485 
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QUERY: 355 STQMSKQLSLLANGSELHISSVRYEDTGAYTCIAKNEVGVDEDISSLFIEDSARKTL 411 

I + I++ II I + + + l + l ill I II ++i +1 +1 

SBJCT: 486 - - QAGNRYS I I - QGSSLRVDDLQLSDSGTYTCTASGERGETS WAATLTVEKPGSTSL 539 

SCORE = 56.3 BITS (135), EXPECT = 1E-06 
IDENTITIES = 51/170 (30%), POSITIVES = 74/170 (43%), GAPS = 12/170 (7%) 

QUERY: 243 CAVHGDLRPPIIWKRNGLTLNFLDLEDINDFGEDDSLYITKVTTIHMGNYTCHASGH-EQ 301 

l + l II I ++II + + ++I + II 1+ +1 I I I I + I 

SBJCT: 276 CSVGGDPPPKVLWKKEEGNIPVSRARILHD EKSLEISNITPTDEGTYVCEAHNNVGQ 332 

QUERY: 302 LFQTHVLQVNVPPVIRVYPESQAQEPGVAASLRCHAEGIPMPRITWLKNGVDVSTQM 358 

I 1+ II I ++ I I I I I I + I I I III I 

SBJCT: 333 I SARASLI VHAPPNFTKRPSNKKVGLNGWQLPCMASGNPPPSVFWTKEG- - VSTLMFPN 390 

QUERY: 359 -SKQLSLLAHGSELHISSVRYEDTGAYTCIAKNEVGVDEDISSLFIEDSA 407 

I +l I 1+ 1 1 1 1 I I I I + II + I++ k 

SBJCT: 391 S SHGRQYVAADGT LQ I TDVRQEDEGY YVC S AFS V - - VDSS T VRVFLQVS S 43 8 

SCORE = 51.7 BITS (123), EXPECT = 3E-05 
IDENTITIES = 46/165 (27%) , POSITIVES = 74/165 (43%) , GAPS = 20/165 (12%) 



QUERY: 


251 


SBJCT : 


185 


QUERY: 


299 


SBJCT : 


242 


QUERY: 


359 


SBJCT : 


300 


SCORE 


= 44 



I +11 ++I+ 1+ 11+ ++ II + +1 1+ I I III I I 

PTLIWIKDGVPLD- -DLKAMS - FGAS SRVRI VDGGNLLI SNVE P I DEGNYKC I AQNLVGT 241 

HEQLFQTHVLQVNVPPVIRVYPESQAQEPGVAASLRCHAEGIPMPRITWLKNGVDVSTQM 358 

I + ++II I 1+ I I 1+ I I I I++ I I ++ 

RESSYAKLIVQVK- - PYFMKEPKDQVMLYGQTATFHCSVGGDPPPKVLWKKEEGNIPVSR 299 

SKQLSLLANGSELHISSVRYEDTGAYTCIAKNEVGVDEDISSLFI 4 03 

++ +1 + I II+ + I I I I I I II + 11 + 

AR ILHDEKSLEISNITPTDEGTYVCEAHNNVGQISARASLIV 341 

0 BITS (103), EXPECT = 0.007 

IDENTITIES = 48/167 (28%) , POSITIVES = 70/167 (41%) , GAPS = 13/167 (7%) 

QUERY: 243 CAVHGDLRPPIIWKRNGLTLNFLDLEDINDFGEDDSLYITKVTTIHM GNYTCHASG 298 

III | | | ++| ++ + + +1 +1+ + I I II 

SBJCT: 77 CKVEGKPEPTIEWFKDGEPVSTNEKKSHRVQFKDGALFFYRTMQGKKEQDGGEYWCVAKN 13 6 

QUERY: 299 H - EQL FQTHV - LQVNV - P P V I RVYPE SQAQE PGVAAS LRCH - AEG I PMPR I TWL KNGVDV 354 

I I 11+ I 111+ I I I I +111 I + l+l+ll + 

SBJCT: 137 RVGQAVSRHASLQIAVLRDDFRVEPKDTRVAKGETALLECGP PKGI PEPTL IWIKDGVPL 196 

QUERY: 355 STQMSKQLSL LANGSELH I S S VRYEDTGAYT C I AKNE VGVDE 396 

+ +1 I M + l III lll + l II I 
SBJCT: 197 DDLKAMSFGAS SRVRI VDGGNLL ISNVEP IDEGNYKC I AQNLVGTRE 243 

SCORE =42.9 BITS (100), EXPECT = 0.014 
IDENTITIES * 28/84 (33%), POSITIVES = 37/84 (43%), GAPS = 4/84 (4%) 

QUERY: 314 PVIRVYPESQAQEPGVAASLRCHAEGIPMPRITWLKNGVDVSTQMSKQLSLLANGSELH- 372 

1 I +1 + |+| I II I I I I l+l III 1 + I 
SBJCT: 56 PRIIEHPTDLWKKNEPATLNCKVEGKPEPTIEWFKDGEPVSTNEKKSHRVQFKDGALFF 115 

QUERY: 373 ISSVRYEDTGAYTCIAKNEVG 393 

+ + +1 I I l+lll II 
SBJCT: 116 YRTMQGKKE QDGGE YWCVAKNRVG 139 

The amino acid sequence of the FCTR2 protein has 55 of 157 amino acid 
residues (35%) identical to, and 75 of 157 residues (47%) positive with a 620-775 amino acid 
fragment, 49 of 163 residues (30%) identical to and 71 of 163 residues (43%) positive with a 
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335-492 amino acid fragment, 32 of 85 amino acid residues (37%) identical to, and 48 of 85 

amino acid residues (55%) positive with a 1305-1388 amino acid fragment, 37 of 143 amino 

acid residues (25%) identical to and 60 of 143 amino acid residues (41%) positive with a 183- 

319 amino acid fragment, 43 of 174 amino acid residues (24%) and 70 of 174 amino acid 

residues (39%) positive with a 71 1-884 amino acid fragment, and 46 of 165 residues (27%) 

identical to and 69 of 165 residues positive with a 831-884 amino acid fragment all of the 

protein 1395 residue Down Syndrome Cell Adhesion Molecule Precursor (CHD2) from 

Homo Sapiens (GenBankAcc:O60469) (SEQ ID NO:57) (Table 2N). 

Table 2N. BLASTP of FCTR2 against Down Syndrome Cell Adhesion Molecule 

Precursor (SEQ ID NO:57) 

> gi | 12643619 1 sp | 060469 iDSCA HUMAN DOWN SYNDROME CELL ADHESION MOLECULE PRECURSOR 
(CHD2) 

GI j 6740013 | GB | AAF27525 . 1 [ AF217525 1 (AF217525) DOWN SYNDROME CELL ADHESION 
MOLECULE [HOMO SAPIENS] 
LENGTH - 2012 

SCORE = 70.6 BITS (172), EXPECT - 6E-11 

IDENTITIES = 55/157 {35%) , POSITIVES = 75/157 (47%) , GAPS = 7/157 (4%) 

QUERY: 245 VHGDLRP PI I WKRNGLTLNFLDLED I NDFGEDDS L YI TKVTT IHMGNYTCHAS GHEQLFQ 3 04 

till I I+++I + I+ + II |+ + + +1 Mill I 

SBJCT: 620 VSGDLPITITWQKDGRPIPGSLGVTIDNIDFTSSLRISNLSLMHNGNYTCIARNEAAAVE 67 9 

QUERY: 3 05 THV - LQVNVP P V I RVYPE S QAQE PGVAAS LRCHAEGI PM PRI T W - LKNGVDVS T QM 358 

I I Ml I I I II I I I II l + l I I II 

SBJCT: 680 HQSQLIVRVPPKFWQPRDQDGIYGKAVILNCSAEGYPVPTIVWKFSKGAGVPQFQPIAL 73 9 

QUERY: 359 S KQLSLLANGSELHI S S VRYEDTGAYTC I AKNE VGVD 395 

+ ++ + I + IM II I I l+l I I l+l I I 
SBJCT: 740 NGRIQVLSNGS - LLIKHWEEDSGYYLCKVSNDVGAD 775 

SCORE = 50.6 BITS (120), EXPECT = 7E-05 
IDENTITIES = 49/163 (30%), POSITIVES = 71/163 (43%), GAPS = 16/163 (9%) 



QUERY: 


243 


CAVHGDLRPPIIWKRNGLTLNFLDLEDINDFGEDDSLYITKVTTIHMGNYTCHASGHEQL 


302 






l+l 1 + 1 III II 1 ++ 1 + + III 




SBJCT : 


335 


CS VTGTEDQE LS WYRNGE I LNPGKNVRI TGINHEN - L IMDHMVKS DGGAYQCFVRKD KLS 


393 


QUERY: 


303 


FQTH VLQVNVPPVIRVYPESQAQEPGVAASLRCHAEGIPMPRITW LKNGV 


352 






1 + 11+ 1 +1 + 1 + 1 M 1+ +1 l+l III III 




SBJCT : 


394 


AQDYVQWLEDGT P K 1 1 S AFS E - KWSP AEP VS LMCNVKGT P LP T I TWTLDDD P I LKGG - 


451 


QUERY: 


353 


DVSTQMSKQLSLLAN- GSELHI SSVRYEDTGAYTCI AKNEVGV 3 94 








1 ++I+ ++ 1 1 l + MI + 1 1 1 1 1 1 II 




SBJCT : 


452 


- -SHRISQMITSEGNWSYLNISSSQVRDGGVYRCTANNSAGV 492 





SCORE = 47.9 BITS (113), EXPECT = 5E-04 
IDENTITIES = 32/85 (37%) , POSITIVES = 48/85 (55%) , GAPS = 6/85 (7%) 

QUERY: 333 LRCHAEGI PMPRI T WLK - -NGVDVS TQM SKQLSLLANGSELHI SSVRYEDTGAYTCI AKN 390 

I I I I I I + l+l II + + 1+ +111 + I +1+ ll+l l+IM I 

SBJCT: 1305 LPCKAVGDPSPAVKWMKDSNGTPSLVTIDGRRSIFSNGSFI-IRTVKAEDSGYYSCIANN 1363 



QUERY: 391 EVGVDEDISSLFIE DSARKTLA 412 

I II I +1 ++ I I I++ 
SBJCT: 1364 NWGSDE I ILNLQVQVPPDQPRLTVS 13 88 

SCORE =42.9 BITS (100), EXPECT = 0.015 
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IDENTITIES = 37/143 (25%) , POSITIVES = 60/143 (41%) , GAPS = 6/143 (4%) 



QUERY: 


270 


INDFGEDDSLYITKVTTIHMGNYTCHASGHEQLFQTHVLQVNVPPVIRVYPESQAQEPGV 


329 






1 1 +1 II + 1 1 1 + 11 + III + + 1 




SB JCT : 


183 


I KDVQNEDGLYNYRC ITRHRYTGETRQSNSARLFVSD - - PANS AP S I LDGFDHRKAMAGQ 


240 


QUERY: 


330 


AASLRCHAEGIPMPRITWLKNGVDVSTQMSKQLSLLANGSELHISSVRYEDTGAYTCIAK 


389 






1 1 1 1 1 1 Ilk ++ ++I + III ++I l + l + l 1 




SB JCT : 


241 


RVELPCKALGHPEPDYRWLKD- -NMPLELSGRFQKTVTG- -LLIENIRPSDSGSYVCEVS 


296 


QUERY: 


390 


NEVGVDEDISSLFIEDSARKTLA 412 








i 1 + 1 I+++ + |++ 




SB JCT : 


297 


NRYGTAKVIGRLYVKQPLKAT IS 319 




SCORE 


= 41.3 BITS (96), EXPECT = 0.047 




IDENTITIES = 43/174 (24%), POSITIVES = 70/174 (39%), GAPS = 11/174 (6%) 




QUERY: 


243 


CAVHGDLRPPIIWK- -RNGLTLNF- -LDLEDINDFGEDDSLYITKVTTIHMGNYTCHASG 


298 






1+ 1 1 1 + 1 1 + 1 + 1 + III 1 1 1 1 1 




SB JCT : 


711 


CS AEGYPVPTI VWKFSKGAGVPQFQP IALNGRI QVLSNGSLLI KHWEEDSGYYLCKVSN 


770 


QUERY: 


299 


H--EQLFQTHVLQVNVPPVIRVYPESQAQEPGVAASLRCHAEGIPMPRITWLKNGVDVST 


356 






+ 1 1 + 1 + 1 11+ 1 +111 +11 




SB JCT : 


771 


DVGADVSKSMYLTVKIPAMITSYPNTTLATQGQKKEMSCTAHGEKPI IVRWEKEDRI INP 


830 


QUERY : 


357 


QMSKQLSLLANGSELHISSVRY EDTGAYTCIAKNEVGVDEDISSLFIED 405 








+ | ++ | | || +++ || + | ++ | | | || | | +++ 




SB JCT : 


831 


EMARYLVSTKEVGEEVISTLQILPTVREDSGFFSCHAINSYGEDRGIIQLTVQE 884 




SCORE 


= 40 


.6 BITS (94), EXPECT = 0.074 





IDENTITIES = 46/165 (27%) , POSITIVES = 69/165 (40%) , GAPS = 7/165 (4%) 



QUERY: 


243 


CAVHGDLRPPIIWKRNGLTLNFLDLEDINDFGEDDSLYITKVTT-IHMGNYTCHASGHEQ 


301 






III II +1 II + 1 + +1 1 + 1 111+ 1 




SB JCT : 


525 


CRVIGYPYYS IKWYKNSNLLPFNHRQVA- - FENNGTLKLSDVQKEVDEGEYTCNVLVQPQ 


582 


QUERY: 


302 


LFQTHVLQVN--VPPVIRVYPESQAQEPGVAASLRCHAEGIPMP-RITWLKNGVDVSTQM 


358 






1 + + 1 III 1+ + 1 1 +1 +1 III l+l + + 




SB JCT : 


583 


LSTSQSVHVTVKVPPFIQPF-EFPRFSIGQRVFIPCVWSGDLPITITWQKDGRPIPGSL 


641 


QUERY: 


359 


SKQLSLLANGSELHI S S VRYEDTGAYTCI AKNEVGVDEDISSLFI 403 








+ + 1 1 II++ 1 llllkll 111 + 




SB JCT : 


642 


GVTIDNIDFTSSLRISNLSLMHNGNYTCIARNEAAAVEHQSQLIV 686 





The amino acid sequence of the FCTR2 protein has 55 of 194 amino acid residues 
(28%) identical to, and 86 of 194 residues (44%) positive with Limbic System-Associated 
Membrane Protein Precursor (LSAMP) from Homo sapiens (SWISSPROT Acc:Q13449) 
(SEQ ID NO:58) (Table 20). 

Table 20. BLASTP of FCTR2 against Limbic System-Associated Membrane Protein 

Precursor (SEQ ID NO:58) 

PTNR:SWISSPROT-ACC:Q1344 9 LIMBIC SYSTEM- ASSOCIATED MEMBRANE PROTEIN 
PRECURSOR (LSAMP) - HOMO SAPIENS (HUMAN), 338 AA. 

LENGTH = 338 

SCORE = 191 (67.2 BITS), EXPECT = 6.7E-12, P = 6.7E-12 
IDENTITIES = 55/194 (28%), POSITIVES = 86/194 (44%) 
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The amino acid sequence of the FCTR2 protein has 68 of 190 amino acid residues 
(35%) identical to, and 92 of 190 residues (48%) positive with Putative Neuronal Cell 
Adhesion Molecule, Short Form from Mus musculus (SPTREMBL Acc:O70246) (SEQ ID 
NO:59) (Table 2P). 

Table 2P. BLASTP of FCTR2 against Putative Neuronal Cell Adhesion Molecule, Short 
Form from Mus musculus (SEQ ID NO:59) 

PTNR: SPTREMBL -ACC : 070246 PUTATIVE NEURONAL CELL ADHESION MOLECULE (PUNC) 
(PUTATIVE NEURONAL CELL ADHESION MOLECULE, SHORT FORM) - MUS MUSCULUS 
(MOUSE) , 793 AA 

LENGTH = 793 

SCORE = 203 (71.5 BITS), EXPECT = 7.0E-12, SUM P(2) = 7.0E-12 
IDENTITIES =* 68/190 (35%) , POSITIVES = 92/190 (48%) 



15 The amino acid sequence of the FCTR2 protein has 58 of 1 99 amino acid residues 

(29%) identical to, and 91 of 199 residues (45%) positive with CHLAMP, Gl 1-Isoform 
Precursor from Gallus gallus (SPTREMBL Acc: 002869) (SEQ ID NO:60) (Table 2Q). 

Table 2Q. BLASTP of FCTR2 against CHLAMP, Gll-Isoform Precursor from Gallus 

gallus (SEQEDNO:60) 

20 PTNR : SPTREMBL -ACC : 002 869 CHLAMP , Gll-ISOFORM PRECURSOR - GALLUS GALLUS 
(CHICKEN) , 350 AA. 

LENGTH = 350 

SCORE = 191 (67.2 BITS), EXPECT - 7.7E-12, P = 7.7E-12 
25 IDENTITIES = 58/199 (29%) , POSITIVES = 91/199 (45%) 

The amino acid sequence of the FCTR2 protein has 55 of 194 amino acid residues 
(28%) identical to, and 86 of 194 residues (44%) positive with Limbic System-Associated 
Membrane Protein Precursor (LSAMP) from Rattus norvegicus (SWISSPROT Acc:Q62813) 
30 (SEQ ID NO:61) (Table 2R). 

Table 2R. BLASTP of FCTR2 against Limbic System-Associated Membrane Protein 
Precursor (LSAMP) from Rattus norvegicus (SEQ ID NO:61) 

PTNR : SWISSPROT-ACC :Q62813 LIMBIC SYSTEM- ASSOCIATED MEMBRANE PROTEIN 
PRECURSOR (LSAMP) - RATTUS NORVEGICUS (RAT), 33 8 AA. 
35 LENGTH = 338 

SCORE = 188 (66.2 BITS), EXPECT = 1.5E-11, P = 1.5E-11 
IDENTITIES = 55/194 (28%) , POSITIVES = 86/194 (44%) 



FCTR2 protein has similarity to cell adhesion molecules, follistatin, roundabout and 
frazzled (see BlastP results). These genes are involved in neuronal development and 
reproductive physiology. Frazzled encodes a Drosophila member of the DCC 
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immunoglobulin subfamily and is required for CNS and motor axon guidance (Cell 87:197- 
204(1996)). Characterization of a rat C6 glioma-secreted follistatin-related protein (FRP) and 
cloning and sequence of the human homologue is described in Eur. J. Biochem. 225:937- 
946(1994). This protein may modulate the action of some growth factors on cell proliferation 

5 and differentiation. FRP binds heparin. The follistatin-related protein is a secreted protein and 
has one follistatin-like domain. The cloning and early dorsal axial expression of Flik, a chick 
follistatin-related gene and evidence for involvement in dorsalization/neural induction is 
presented in Dev. Biol. 178:327-342(1996). Roundabout controls axon crossing of the CNS 
midline and defines a novel subfamily of evolutionarily conserved guidance receptors, as 

10 shown in Cell 92:205-215(1998). cDNA cloning and structural analysis of the human limbic- 
system- associated membrane protein (LAMP) is described in Gene 170:189-195(1996). 
LAMP, a protein of the OBCAM family that contains three immunoglobulin-like C2-type 
domains, mediates selective neuronal growth and axon targeting. LAMP contributes to the 
guidance of developing axons and remodeling of mature circuits in the limbic system. This 

15 protein is essential for normal growth of the hippocampal mossy fiber projection. LAMP is 
attached to the membrane by a GPI-Anchor. It is expressed on limbic neurons and fiber tracts 
as well as in single layers of the superior colliculus, spinal chord and cerbellum. 
Characterization of the human full-length PTK7 cDNA encoding a receptor protein tyrosine 
kinase-like molecule closely related to chick KLG is disclosed in J. Biochem. 1 19:235- 

20 239(1 996). Based upon homology, FCTR2 proteins and each homologous protein or peptide 
may share at least some activity. 

Functions and therapeutic uses: 
The OMIM gene map has identified this region which the invention maps to (5q21- 
5q31) as associated with susceptibility to the following diseases (OMIM Ids are underlined): 
25 • Allergy and asthma 

• Hemangioma, 

• capillary infantile Schistosoma mansoni infection, susceptibility/resistance to 
Spinocerebellar ataxia 

• Bronchial asthma 

30 • Plasmodium falciparum parasitemia, 

• intensity of Corneal dystrophy, Groenouw type I, 121900 ; Corneal dystrophy,lattice 
type 1, 122200 ; 
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• Reis-Bucklers corneal dystrophy;Corneal dystrophy, Avellino type Eosinophilia, 
familial Myelodysplastic syndrome; 

• Myelogenous leukemia, Acute Cutis laxa, recessive, type I, Deafness, autosomal 
dominant nonsyndromic sensorineural, 1 Contractural arachnodactyly, Congenital 

5 Neonatal alloimmune thrombocytopenia; 

• Glycoprotein la deficiency Male infertility; 

• Charcot-Marie-Tooth neuropathy, Demyelinating Gardner syndrome ; 

• Adenomatous polyposis coli; 

• Colorectal cancer; 

10 • Desmoid disease, hereditary, 135290 ; 

• Turcot syndrome,2763Q0; 

• Adenomatous polyposis coli, attenuated 

• Colorectal cancer 



15 Therefore the invention is implicated in at least all of the above mentioned diseases 

and may have therapeutic uses for these diseases. 

This sequence has similarity to cell adhesion molecules, follistatin, roundabout and 
frazzled (see BlastP results). These genes are involved in neuronal development and 
reproductive physiology. Therefore the invention is also implicated in disorders such as or 

20 therapeutic uses for: 

• Neurodegenerative disorders, nerve trauma, epilepsy, mental health conditions 

• Tissue regeneration in vivo and in vitro 
Female reproductive system disorders and pregnancy 



25 FCTR3 

FCTR3, is an amino acid type II membrane, neurestin-like protein. The FCTR3a 
nucleic acid of 1430 nucleotides (also designated 10129612.0.1 18) is shown in Table 3A. An 
ORF was identified beginning with an ATG initiation codon at nucleotides 69-71 and ending 
with a TAG codon at nucleotides 1212-1214. A putative untranslated region upstream from 
30 the initiation codon and downstream from the termination codon is underlined in Table 3A, 
and the start and stop codons are in bold letters. 
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Table 3A. FCTR3a Nucleotide Sequence (SEQ ID NO:5) 

AAAAAAGGCGGGGGGTGGACTTAGCAGTGTAATTTGAGACCGGTGGTAAGGATTGGAGCGAGCTAGAG ATGCTGCACGCTGCTA 
AC AAGGGAAGGAAGCC TTCAGCTGAGGCAGGT CGTCC CATTCCAC CTAC ATCCTCGC CTAGTCTCCTCC CAT CTGC TCAGCTGC 
CTAGCTCCCATAAT CC TCCACCAGTTAGCTGCCAGATGCCATTGCTAGAC AGCAAC AC CTCCCATCAAAT CATGGAC ACC AACC 
5 CTGATGAGGAATT CTCCCCCAATT CATACCTGCTCAGAGCATGCT C AGGGCC C CAGCAAGC CT C CAGC AGTGGC CCTCCGAACC 
ACCACAGCCAGTCGACTCTGAGGCCCCCTCTCCCACCCCCTCACAACCACACGCTGTCCCATCACCACTCGTCCGCCAACTCCC 
TCAACAGGAACTCACTGACCAATCGGCGGAGTCAGATCCACGCCCCGGCCCCAGCGCCCAATGACCTGGCCACCACACCAGAGT 
CCGTT CAGCT TCAGGAC AGCTGGGTGCTAAACAGCAACGTGC CACTGGAGACCCGGCACTTCCT CTTCAAGACCT C CTCGGGGA 
GCACACCCTTGTTCAGCAGCTCTTCCCCGGGATACCCTTTGACCTCAGGAACGGTTTACACGCCCCCGCCCCGCCTGCTGCCCA 

10 GGAATACTTTCTCCAGGAAGGCTTTCAAGCTGAAGAAGCCCTCCAAATACTGCAGCTGGAAATGTGCTGCCCTCTCCGCCATTG 
C CGCGGCC CTCCTCTTGGCTATTTTGCTGGCGTATTTCAT AGTGC C CTGGTCGTTGAAAAACAGCAGCATAGAC AGTGGTGAAG 
CAGAAGTTGGTCGGCGGGTAAG^C AAGAAGTC CCACCAGGGGTGTTTTGGAGGT CAC^AATTCACATCAGT CAGCCCCAGTT C T 
T AAAGTTCAACATCTC CCTCGGGAAGGACGCT CTCTTTGGTGTTT AC ATAAGAAGAGGACTTCCAC CAT C TC ATGCCCAGTATG 
ACTTCATGGAACGT CTGGACGGGAAGGAGAAGTGGAGTGTGGT TGAGT CT C C C AGGGAACG C CGGAGCATAC AGACCTTGGT TC 

15 AGAATGAAGCCGTGTTTGTGCAGTACCTGGATGTGGGCCTGTGGCATCTGGCCTTCTACAATGATGGAAAAGACAAAGAGATGG 
TTTCCTTCAATAC TGTTGTCCTAGATGGGACCAT CT& GT T GC AGAAAAAC AAGCTCAGGGC GCCC ACTGATTTGACATTATGAT 
TCAGTGCAGGAC TGTC CACGTAAC TGCCATGGGAATGGTGAATGTGTGT C CGGGGTGTGTCACTGTTTCCCAGGATT TCT AGGA 
GCAGACTGTGCTAAAGACCTTCCTGCCTTGACTTTCTGCAAGACAATCATTAATAAAGCTGCTCTGTAAATACTAAAAAAAAAA 
CA 

20 

The FCTR3 polypeptide (SEQ ID NO:5) encoded by SEQ ID NO:5 is 381 amino acid 
residues and is presented using the one-letter code in Table 3B. 

Table 3B. Encoded FCTR3a protein sequence (SEQ ID NO:6). 

MLHAANKGRKPSAEAGRPIPPTSSPSLLPSAQLPSSHNPPPVSCQMPLLDSNTSHQIMDTNPDEEFSPNSYLLRACSGPQQASS 
25 SGPPNHHSQSTLRPPLPPPHNOTLSHHHSSANSLNRNSLTO 

KTSSGSTPLFSSSSPGYPLTSGTVYTPPPRLLPROTFSRKAFKIjKKPSKYCSWKCAALSAIAAALLLAILLAYF 

IDSGEAEVGRRVTQEVPPGVFWRSQIHISQPQFT.KFNISLGKDALFGVYIRRGLPPSHAQYDFMERLDGKEKWSVVESPRERRS 

IOTLVQNEAVFVQYLDVGLWHLAFYNDGKDKEMVSFNTWLDGTI 



30 In an alternative embodiment, the 5' end of the FCTR3a nucleic acid could be 

extended as it is in the 9826bp FCTR3b (also referred to herein as 10129612.0.405) shown in 
Table 3C. An ORF was identified beginning with an ATG initiation codon at nucleotides 
280-282 and ending with a TAA codon at nucleotides 8479-8481. A putative untranslated 
region upstream from the initiation codon and downstream from the termination codon is 

35 underlined in Table 3C, and the start and stop codons are in bold letters. Italicized bases 1- 
201 refer to a variable 5 5 region that will be further discussed below. 

Table 3C. FCTR3b Nucleotide Sequence (SEQ ID NO:7) 

TTTAAATCCTCATACCTTAAAGGAGATGTGTATA TAAGGGAG TTGGAACCAGCATTAGATGAGTTGA CAAAAATGCAGTT 
TCAGTTCTAGAGGTCTGGGAAGTCCAAGAACAAGGTGCTGGCAGA TTGGA TTCCCCGTGAGGGCTTTCTTCCTGGCTTGA 

40 AGTTGGCTGCTTTCCTGCTGAGACTT&CATGGCAGAGACTGAGGGTG 

CT T TT C TGAAAAC ATC AGCATT C TGCCAT ATCTGGAATAA TGGATGTAAAGGACCGGCGAC ACCGCTCTTTGAC C AGAGG 
AC GCTGTGGC AAAGAGTGT CGCTACACAAGCT CC TCT CTGGACAGTGAGGACTGCCGGGTGCCC ACACAGAAAT CCT AC A 
GC TCC AGTGAGACTCTGAAGGCCTATGAC CATGACAGCAGGATGCAC TATGGAAAC CGAGTCAC AGACCTCATC CAC CGG 
GAGTC AGATGAGTTTC CT AGAC AAGGAAC CAACTTCAC CCTTGC CGAACTGGGCAT CTGTGAGC CCTCCCCACACCGAAG 

45 CGGCTACTGCTCCGACATGGGGAT CCTT C ACC AGGGCTACTC C CT TAGC ACAGGGTCTGACGCCGACTC CGACACCGAGG 
GAGGGATGTCTCCAGAACACGCCATCAGACTGTGGGGCAGAGGGATAAAATCCAGGCGCAGTTCCGGCCTGTCCAGTCGT 
GAAAACTCGG C CCTTACCCTGACTGACTCTGACAACGAAAAC AAATCAGATGATGAGAACGGT CGT C C CAT T CC ACCTAC 
ATCCTCGCCTAGTCTCCTCCCATCTGCTCAGCTGCCTAGCTCCCATAATCCTCCACCAGTTAGCTGCCAGATGCCATTGC 
TAGACAGCAACAC CTC CC ATCAAATC ATGGACAC CAACCC TGATGAGGAATTCTCC CC CAATTC AT ACCTGCTC AGAGCA 

50 TG CTC AGGGCCCC AGC AAGCCT CC AGCAGTGGC C C T C CGAACCACCACAGCCAGTCGACT C TGAGGCCCCCT CT C C CAC C 
CC CT C AC AACCAC ACGCTGTC C C ATC ACCACT CGTCCGCC AACTCCCTCAACAGGAAC T C ACTGACC AATCGGCGGAGT C 
AGATCCACGCCCCGGCCCCAGCGCCCAATGACCTGGCCACCACACCAGAGTCCGTTCAGCTTCAGGACAGCTGGGTGCTA 
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AACAGCAACGTGCCACTGGAGACCCGGCACTTCCTCTTCAAGACCTCCTCGGGGAGCACACCCTTGTTCAGCAGCTCTTC 
CCCGGGATACCCTTTGACCTCAGGAACGGTTTACACGCCCCCGCCCCGCCTGCTGCCCAGGAATACTTTCTCCAGGAAGG 
CTTTCAAGCTGAAGAAGCCCTCCAAATACTGCAGCTGGAAATGTGCTGCCCTCTCCGCCATTGCCGCGGCCCTCCTCTTG 
GCTATTTTGCTGGCGTATTTCATAGTGCCCTGGTCGTTGAAAAACAGCAGCATAGACAGTGGTGAAGCAGAAGTTGGTCG 
GCGGGTAAC^CAAGAAGTCCCACCAGGGGTGTTTTGGAGGTCACAAATTCAC^TCAGTCAGCCCCAGTTCTTAAAGTTCA 
AC ATCTCC CTCGGGAAGGACGCTCT C TTTGGTGTTTACAT AAGAAGAGGACTT CCACC ATCTCATGCCC AGT ATGACTTC 
ATGGAACGTCTGGACGGGAAGGAGAAGTGGAGTGTGGTTGAGTCTCCCAGGGAACGCCGGAGCATACAGACCTTGGTTCA 
GAATGAAGCCGTGTTTGTGCAGTACCTGGATGTGGGCCTGTGGCATCTGGCCTTCTACAATGATGGAAAAGACAAAGAGA 
TGGTTTC CTTCAATACTGTTGT CC TAGATTCAGTGCAGGACTGT C CACGTAACTGCCATGGGAATGGTGAATGTGTGTCC 
GGGGTGTGTCACTGTTTCCCAGGATTTCTAGGAGCAGACTGTGCTAAAGCTGCCTGCCCTGTCCTGTGCAGTGGGAATGG 
ACAATATTCTAAAGGGACGTGCCAGTGCTACAGCGGCTGGAAAGGTGCAGAGTGCGACGTGCCCATGAATCAGTGCATCG 
ATCCT TCCTGCGGGGGC CACGGCT CCTGCATT GATGGGAACTGTGTCTGCTCTGCTGGCTACAAAGGCGAGCACTGTGAG 
GAAGT TGATTGCTTGGAT CCC ACCTGCTC CAGCC ACGGAGTCTGTGTGAATGGAGAATGCCTGTG C AGCCCTGGCTGGGG 
TGGTCTGAACTGTGAGCTGGCGAGGGT CC AGTGC CCAGACCAGTGCAGTGGGCATGGC ACGT AC CTGC CTGACACGGGCC 
TCTGCAGCTGCGATCCCAACTGGATGGGTCCCGACTGCTCTGTTGAAGTGTGCTCAGTAGACTGTGGCACTCACGGCGTC 
TGCATCGGGGGAGCCTGCCGCTGTGAAGAGGGCTGGACAGGCGCAGCGTGTGACCAGCGCGTGTGCCACCCCCGCTGCAT 
TGAGCACGGGACCTGTAAAGATGGCAAATGTGAATGCCGAGAGGGCTGGAATGGTGAACACTGCACCATTGGTAGGCAAA 
CGGCAGGCACCGAAACAGATGGCTGCCCTGACTTGTGCAACGGTAACGGGAGATGCACACTGGGTCAGAACAGCTGGCAG 
TGTGTCTGCCAGACCGGCTGGAGAGGGCCCGGATGCAACGTTGCCATGGAAACTTCCTGTGCTGATAACAAGGATAATGA 
GGGAGATGGCCTGGTGGATTGTTTGGACCCTGACTGCTGCCTGCAGTCAGCCTGTCAGAACAGCCTGCTCTGCCGGGGGT 
CCCGGGACCCACTGGACATCATTCAGCAGGGCCAGACGGATTGGCCCGCAGTGAAGTCCTTCTATGACCGTATCAAGCTC 
TTGGC AGGCAAGGATAGCAC C CAC ATCATT C C TGGAGAGAAC CCTTTC AAC AGCAGCT TGGTTT CTCTC AT CCGAGGCCA 
AGTAGTAACTACAGATGGAACTCCCCTGGTCGGTGTGAACGTGTCTTTTGTCAAGTACCCAAAATACGGCTACACCATCA 
CC CGCC AGGATGGCACGT TCGACCTGAT CGCAAATGGAGGTGCTTCCTTGACT CTACACTTTGAGCGAGCCCCGTTC ATG 
AGCCAGGAGCGCACTGTGTGGCTGCCGTGGAACAGCTT T T ACGCC ATGGACAC C C TGGTGATGAAGACCGAGGAGAACTC 
CATCCCCAGCTGTGACCTCAGTGGCTTTGTCCGGCCTGATCCAATCATCATCTCCTCCCCACTGTCCACCTTCTTTAGTG 
C TGCC CCTGGGCAGAATC CCATCGTGCCTGAGAC C CAGGTTCTTCATGAAGAAATCGAGCT C C C TGGTTCCAATGTGAAA 
C TTCGCTAT CTGAGCTCT AGAACTGC AGGGTACAAGTCACTGCTGAAGAT CACC ATGACCC AGTCCACAGTG CC C CTGAA 
CCTCATTAGGGTTCACCTGATGGTGGCTGTCGAGGGGCATCTCTTCCAGAAGTCATTCCAGGCTTCTCCCAACCTGGCCT 
CCACCTTCATCTGGGACAAGACAGATGCGTATGGCCAAAGGGTGTATGGACTCTCAGATGCTGTTGTGTCTGTCGGGTTT 
GAATATGAGACCTGTCCCAGT C T AATTCT CTGGGAGAAAAGGAC AGCCCT CCTTCAGGGATTCGAG CTGGAC CCCTCCAA 
CCTCGGTGGCTGGTCCCTAGACAAACACCACATCCTCAATGTTAAAAGTGGAATCCTACACAAAGGCACTGGGGAAAACC 
AGTTCCTGACCCAGCAGCCTGCCATCATCACCAGCATCATGGGCAATGGTCGCCGCCGGAGCATTTCCTGTCCCAGCTGC 
AACGGCCTTGCTGAAGGCAACAAGCTGCTGGCCCCAGTGGCTCTGGCTGTTGGAATCGATGGGAGCCTCTATGTGGGTGA 
CT T C AATT ACATCCGACGCATCTTTCC CT C TCGAAATGTGAC C AGCAT CTTGGAGT TACGAAATAAAGAGTTTAAAC ATA 
GC AAC AAC CCAGCACAC AAGT ACT ACTTGGCAGTGGACC C CGTGTCCGGCTCGCTCTACGTGTC CGACACC AACAGCAGG 
AGAATCTACCGCGTCAAGTCTCTGAGTGGAACCAAAGACCTGGCTGGGAATTCGGAAGTTGTGGCAGGGACGGGAGAGCA 
GTGTCTAC C CTTTGATGAAGC CCG CTGCGGGGATGGAGGGAAGGCCATAGATGCAACC CTGATGAGCCCGAGAGGTATTG 
C AGTAGACAAGAATGGGCTCATGTAC TTTGTCGATGCCAC C ATGATCCGGAAGGTTGACCAGAATGGAATCAT C T C CACC 
CTGCTGGGCTCCAATGACCTCACTGCCGTCCGGCCGCTGAGCTGTGATTCCAGCATGGATGTAGCCCAGGTTCGTCTGGA 
GTGGC CAACAGAC CTTGCTGT CAATCCCATGGAT AACTCCTTGTATGT TCTAGAGAACAATGTC ATCCTT CGAATCACCG 
AGAAC CAC CAAGTCAGCATCATTGCGGGACGCC C CATGCACTGC C AAGTT CCTGGCATTGACTACTCACT CAGC AAACTA 
GCCATTCACTCTGCCCTGGAGTCAGCCAGTGCCATTGCCATTTCTCACACTGGGGTCCTCTACATCACTGAGACAGATGA 
GAAGAAGATT AAC CGTCTACGCCAGGTAACAACC AACGGGGAGATCTGCCTTTTAG CTGGGGCAGCCTCGGAC TGCG ACT 
GCAAAAACGATGTCAATTGCAACTGCTATT CAGGAGATGATGCCT ACGCGACTGATGC CATCTTGAATT CC CCATCATCC 
TTAGCTGTAGCTCCAGATGGTACCATTTACATTGCAGACCTTGGAAATATTCGGATCAGGGCGGTCAGCAAGAACAAGCC 
TGTTCTT AATGCCTT C AACCAGTATGAGGCTGCATCC C C C GGAGAGCAGGAGTTAT ATGTTTTCAACGCTGATGGC ATCC 
ACCAATACACTGTGAGCCTGGTGACAGGGGAGTACTTGTACAATTTCACATATAGTACTGACAATGATGTCACTGAATTG 
ATTGACAATAATGGGAATTCCCTGAAGATCCGTCGGGACAGC AGTGGCATGC C CCGTC ACCTGC TC ATGCCTGACAACCA 
GATCATCAC C CTCACCGTGGGCAC CAATGGAGGC CT CAAAGTCGTGTC CACAC AGAACCTGGAGCTTGGTCTCATGACCT 
ATGATGGCAACACTGGGCTCCTGGCCACCAAGAGCGATGAAACAGGATGGACGACTTTCTATGACTATGACCACGAAGGC 
CGCCTGACCAACGTGACGCGCCCCACGGGGGTGGTAACCAGTCTGCACCGGGAAATGGAGAAATCTATTACCATTGACAT 
TGAGAAC TCC AACCGTGATGATGACGTCACTGT C ATC ACC AACCT CT C T TCAGTAGAGGC C TCCT ACAC AGT GGTACAAG 
ATCAAGTTCGGAACAGCTACCAGCTCTGTAATAATGGTACCCTGAGGGTGATGTATGCTAATGGGATGGGTATCAGCTTC 
CACAGCGAGC CCC ATGTC CTAGCGGGCACCAT CACCCCCACC ATTGGACGCTGCAACATCT CCCTGC CT ATGGAGAATGG 
CTTAAACT CC ATTGAGTGGCGCCT AAGAAAGGAACAGATTAAAGGCAAAGTCACCAT C TTTGGCAGGAAGCTCCGGGTCC 
ATGGAAGAAATCTCTTGT C CATTGACTATGAT CGAAATATT C GGACTGAAAAGATCTATGATGAC CACCGGAAGTTC ACC 
CTGAGGATCATTTATGACCAGGTGGGCCGCCCCTTCCTCTGGCTGCCCAGCAGCGGGCTGGCAGCTGTCAACGTGTCATA 
CT TCTTCAATGGGCGC C TGGCTGGGCTT C AGCGTGGGGC C ATGAGCGAGAGGACAGAC ATCGACAAGCAAGGCCGCATCG 
TGTCCCGCATGTTCGCTGACGGGAAAGTGTGGAGCTACTCCTACCTTGACAAGTCCATGGTCCTCCTGCTTCAGAGCCAA 
CGTC AGTATATATT TGAGTATGACTC CTCTGACCGC C TCC TTGCCGTC AC CATGCCCAGCGTGGC CCGGC AC AGCATGTC 
CACAC ACAC CTC CATCGGCTACATC CGTAATATTTAC AAC CCGCCTGAAAGCAATGCTTCGGT C ATCTTTGACT ACAGTG 
ATGACGGC CGCATCCTGAAGACCT C CTTTTTGGGCAC CGGACGCCAGGTGT TCTAC AAGTATGGGAAACTCT CCAAGTTA 
TCAGAGATTGTCTACGACAGTACCGCCGTCACCTTCGGGTATGACGAGACCACTGGTGTCTTGAAGATGGTCAACCTCCA 
AAGTGGGGGCTTCTCCTGCACCAT CAGGTACCGGAAGATTGGCCCC CTGGTGGACAAGCAGAT CTAC AGGTT CT C CGAGG 
AAGGCATGGTCAATGCCAGGTTTGACTACACCTATCATGACAACAGCTTCCGCATCGCAAGCATCAAGCCCGTCATAAGT 
GAGACT CCCCTCCCCGTTGAC CTCTACCGCTATGATGAGATTT CTGGCAAGGTGGAAC ACTTTGGT AAGTTTGGAGT CAT 
CTATTATGACATCAACCAGATCATCACCACTGCCGTGATGACCCTCAGCAAACACTTCGACACCCATGGGCGGATCAAGG 
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AGGTCCAGTATGAGATGTTCCGGTCCCTCATGTACTGGATGACGGTGCAATATGACAGCATGGGCAGGGTGATCAAGAGG 
GAGCT AAAACTGGGGC CCTATGCC AATAC CACGAAGTACAC C TATGACTACGATGGGGACGGGC AGCTCC AGAGCGTGGC 
CGTCAATGACCGCCCGACCTGGCGCTACAGCTATGACCTTAATGGGAATCTCCACTTACTGAACCCAGGCAACAGTGTGC 
GCCTCATGCCCTTGCGCTATGACCTCCGGGATCGGATAACCAGACTCGGGGATGTGCAGTACAAAATTGACGACGATGGC 
TATCTGTGCC AGAGAGGGTCTGACAT CTTCGAATACAATTCC AAGGGC CT CCT AAC AAGAGCCTACAAC AAGGC CAGCGG 
GTGGAGTGTCCAGTACCGCTATGATGGCGTAGGACGGCGGGCTTCCTACAAGACCAACCTGGGCCACCACCTGCAGTACT 
TCTACTCTGACCTCCACAACCCGACGCGCATCACCCATGTCTACAATCACTCCAACTCGGAGATTACCTCACTGTACTAC 
GACCTCCAGGGCCACCTCTTTGCCATGGAGAGCAGCAGTGGGGAGGAGTACTATGTTGCCTCTGATAACACAGGGACTCC 
TCTGG CTGTGTTC AGCAT CAACGGCCTCATGAT CAAACAGCTGCAGTACACGGCCTATGGGGAGATTT ATTATGACT CCA 
AC CCCGACTT CCAGATGGTCATTGGCTTCCATGGGGGACTCTATGACC CC CTGACCAAGC TGGTCCACTT C ACTCAG CGT 
GATTATGATGTGCTGGCAGGACGATGGAC CT C CCCAGACTAT ACC ATGTGGAAAAACGTGGGCAAGGAGCCGGCCC C CT T 
TAACCTGTATATGTTCAAGAGCAACAATCCTCTCAGCAGTGAGCTAGATTTGAAGAACTACGTGACAGATGTGAAAAGCT 
GGC T TGTGATGTTTGGATTTC AGCTTAGC AAC ATCATTCCTGGCTTCCCGAGAGC CAAAATGTATTT CGTGCCT C CTCCC 
TATGAATTGT CAGAGAGT CAAGCAAGTGAGAATGGACAGC TC ATTACAGGTGT CCAAC AGACAACAGAGAGACATAACCA 
GGCCTTCATGGCTCTGGAAGGACAGGTCATTACTAAAAAGCTCCACGCCAGCATCCGAGAGAAAGCAGGTCACTGGTTTG 
CCACC ACCACGCCCAT CATTGGCAAAGGC ATC ATGTT TGC CATCAAAGAAGGGCGGGTGACCACGGGCGTGTCCAGC ATC 
GCCAGCGAAGATAGCCGCAAGGTGGCATCTGTGCTGAACAACGCCTACTACCTGGACAAGATGCACTACAGCATCGAGGG 
CAAGGACACC CACT ACTTTGTGAAGATTGGCTCAGCCGATGGCGACC TGGTCACACTAGGCAC C AC CAT CGGC CGCAAGG 
TGCTAGAGAGCGGGGTGAACGTGACCGTGTCC CAGCC CACGCTGC TGGTC AACGGCAGGACTCGAAGGTTCACGAAC ATT 
GAGTTCCAGTACTCCACGCTGCTGCTCAGCATCCGCTATGGCCTCACCCCCGACACCCTGGACGAAGAGAAGGCCCGCGT 
CCTGGACCAGGCGAGACAGAGGGCCCTGGGCACGGCCTGGGCCAAGGAGCAGCAGAAAGCCAGGGACGGGAGAGAGGGGA 
GC CGC CTGTGGACTGAGGGCGAGAAGCAG CAGCTTCTGAG CACCGGGCGCGTGCAAGGGTACGAGGGAT ATT ACGTGCTT 
CC CGT GGAGC AATAC CCAGAGCTTGCAGAC AGTAGCAGCAACATCCAGTTTTTAAGACAGAATGAGATGGGAAAGAGGT A 
AC AAAATAATCTGCTGCCATT CCTTGT CTGAATGGCT CAGCAGGAGTAACTGTT ATCTCCTCTC CT AAGGAGATGAAGAC 
CT AACAGGGG CAC TGCGGCTGGGCTGCTT TAGGAGAC CAAGTGGC AAGAAAGCTCAC ATTTTTTGAGTTC AAATGCT ACT 
GTCCAAGCGAGAAGTCCCTCATCCTGAAGTAGACTAAAGCCCGGCTGAAAATTCCGAGGAAAACAAAACAAACGAATGAA 
TG AAC AGACACAC ACAATGTT CCAAGTTC CCCTAAAATATGACCCACT TGTTCTGGGT CTACGCAGAAAAGAGACGC AAA 
GTGTCCAAAAGGAACAAAAGAACAAAAACGAATAAGCAAAGAAGAAAACAAAC^^ 

CCGATAAAC AAAGAAGCGAAGAT AAGAAAGAAGGCCT CATATCCj^ATTACCTC ACT CATT CACATGTGAGCGAC ACGCAG 
ACATCCGCGAGGGCCAGCGTCACCAGACCAGCTGCGGGACAAACCACTCAGACTGCTTGTAGGACAAATACTTCTGACAT 
TTTCGTTTAAGCAAATACAGGTGCATTTAAAACACGACTTTGGGGGTGATTTGTGTGTAGCGCCTGGGGAGGGGGGATAA 
AAGAGGAGGAGTGAGCACTGGAAATACTTTTTAAAGAAAAAAAAACATGAGGGAATAAAAGAAATTCCTATCAAAAATCA 
AAGTGAAATAATAC CATC C AGCACTTAACT C TCAGGTCCCAACTAAGT CTGG C CTGAGCT AATTTATTTGAGCGCAGAGT 
GTAAAATTT AATT C AAAATGGTGGCTATAATC ACT ACAGATAAATTTCATACT C TT TTGTCTTTGGAGATTC CATTGTGG 
AC AGT AATACGCAGTT AC AGGGTGTAGTC TGTTTAGATT C CGTAGTTCGTGGGTATC AGTTTCGGT AGAGGTGCAGC AT C 
GTGAC ACTTTTGC TAACAGGTACCAC TTC TGATCACC CTGTACATACATGAGCCGAAAGGC ACAATC ACTGTTT C AGAT T 
TAAAATTATTAGTGTGTTTGTTTGGTCCAGAAACTGAGACAATCACATGACAGTCACCACGAGGAGAGAAAATTTAAAAA 
AT AAAAATAAAAACAAAAAAAATT T TAAAAATTAAAAAAACAAAAATAAAGTCTAATAAGAACT TTGGT ACAGGAACTTT 
TTTGTAAT AT AC ATGTATGAAT TGTT CATCGAGT TT T TAT ATTAATTT TAATTTGCTGCTAAGC AAAGACTAGGGAC AGG 
C AAAGATAATTTATGGCAAAGTGTTT AAATTGTT TAT ACATAAAT AAAGT CTCTAAAACT C C TGTG 



The FCTR3b polypeptide (SEQ ID N0:8) encoded by SEQ ID NO:7 is 2733 amino 
acid residues and is presented using the one-letter code in Table 3D. The protein has a 
predicted molecular weight of 303424.3 daltons. 

Table 3D. Encoded FCTR3b protein sequence (SEQ ID NO:8). 

MDVKDRRHRSLTRGRCGKECRYTSSSLDSEDCRVPTQKSYSSSETLKAYDHDSRMHYGNRVTDLIHRESDEFPRQGTNFTL^ 
LGICEPSPHRSGYCSDMGILHQGYSLSTGSDADSDTEGGMSPEHAIRLWGRGIKSRRSSGLSSRENSALTLTDSDNENKSDDE 
NGRPIPPTSSPSLLPSAQLPSSHNPPPVSCQMPLLDSNTSHQIMDTNPDEEFSPNSYLLRACSGPQQASSSGPPNHHSQSTLR 
PPLPPPHNHTLSHHHSSANSLNRNSLTNRRSQIH^ 

SSPGYPLTSGTWTPPPRLLPRNTFSRKAFKLKKPSKYCSWKCAALSAIAAALLLAILLAYFIVPWSLCT 
VTQEVPPGVFWRSQIHI S QPQFLKFNI SLGKDALFGVYIRRGLPPSHAQYDFMERLDGKEKWS WESPRERRS I QTLVQNEAV 
FVQYLDVGLWHLAFYNIX5KDKEMVSFNTVVLDSVQDCPRNCHGNGECVSGVC 

QC YSGWKGAE CDVPMNQC IDP S CGGHGS C I DGNCVCS AGYKGEHCEE VD CLDP TCS SHGVC VNGE C IiCS PGWGGLNC ELARVQ 
CPDQCSGHGTYLPDTGLCSCDPNWMGPDCSVEVCSVDCGTHGVCIGGACRCEEGWTGAACDQRVCHPRCIEHGTCKDGKCECR 
EGWNGEHCTIGRQTAGTETDGCPDLCNGNGRCTLGQNSWQCVCQTGWRGPGCNVAMETSCADNKDNEGDGLVDCLDPDCCLQS 
ACQNSLLCRGSRDPLDIIQQGQTDWPAVKSFYDRIKLIAGKDSTHIIPGENPFNSSLVSLIRGQVVTTDGTPLVGVNVSFVKY 
PKYGYTITRQDGTFDLIANGGASLTLHFERAPFMSQERTVWLPWSFYAMDTLVMKTEENSIPSCDLSGFVRPDPIIISSPLS 
TFFSAAPGQNPIVPETQVLHEEIELPGSNVKLRYLSSRTAGYKSLLKITMTQSW^ 

ASTFIWDKTDAYGQRWGLSDAWSVGFEYETCPSLILWEKRTALLQGFELDPSNLGGWSLDKHHILNVKSGILHKGTGENQF 
LTQQPAIITSIMGNGRRRSISCPSCNGIAEGNKLIAPVALAVGIDGSLYVGDFNYIRRIFPSRim'SILELRNKEFKHSNNPA 
HKYYLAVDPVSGSLYVSDTNSRRIYRVKSLSGTKDLAGNSEWAGTGEQCLPFDEARCGDGGKAIDATLMSPRGIAVDKNGLM 
YFVDATMI RKVDQNGI I STLLGSNDLTAVRPLSCDS SMDVAQVRLEWPTDIAVNPMDNSLYVLENNVI LRI TENHQVS 1 1 AGR 
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PMHCQVPGIDYSLSKLAIHSALESASAIAISHTGVLYIT^ 

AY ATDAI LNS P S SLAVAPDGT I Y I ADLGN I RI RAVS KNKP VLNAFNQYEAAS P GEQEL YVFNADGI HQ YT VS LVTGE YL YNFT 
YS TDNDVT EL I DNNGNSLKI RRDS S GMPRHLLMPDNQ I ITLT VGTNGGLK WS TQNLELGLMT YDGNTGLLATK SDETGWT T F 
YDYDHEGRLTNVTRPTGWTSLHREMEKS I TI DI ENSNRDDDVTVITNLS S VEAS YTVVQDQVRNS YQLCNNGTLRVMYANGM 
5 GISFHSEPHVLAGTITPTIGROTISLPMENGLNSIEWRLRKEQIKGKVTIFGRKLRVHGRNLLSIDYDR^ 

TLR I I YDQVGRPFLWL P S S GLAAVNVS YF FNGRL AGLQRGAM SERTD I DKQGR I VS RM FADGKVWS YS YLDKSM VLLLQS QRQ 
YIFEYDSSDRLIAVTMPSVARHSMSTHTSIGYIRNIYNPPESNASVIFDYSDDGRILKTSFLGTGRQVFYKYGKLSKLSEIVY 
DSTAVTFGYDETTGVLKMVNLQSGGFSCTIRYRKIGPLVDKQIYRFSEEGMVNARFDYTYHDNS FRIAS IKPVI SETPLPVDL 
YRYDEISGKVEHFGKFGVIYYDINQIITTAVMTLSKHFDTHGRIKEVQYEMFRSLMYWMTVQYDSMG 

10 KYTYDYDGDGQLQSVAVNDRPTWRYSYDLNGNLHLLNPGNSVRLMPLRYDLRDRITRLGDVQYKIDDDGYLCQRGS 

KGLLTRAYNKASGWSVQYRYDGVGRRAS YKTNLGHHLQYFYSDLHNPTRI THVYNHSNSE I TSLYYDLQGHLFAMESSSGEE Y 
YVASDNTGTPLAVFS INGLMI KQLQYTAYGE I YYDSNPDFQMVIGFHGGL YDPLTKLVHFTQRDYDVLAGRWTS PDYTMWKNV 
GKEPAPFNLYMFKSNNPLSSELDLKNYVTDVKSWLVMFGFQLSNI I PGFPRAKMYFVPPPYELSESQASENGQLITGVQQTTE 
RHNQAFMALEGQVITKKLHAS IREKAGHWFATTTP I IGKGIMFAI KEGRVTTGVS S I ASEDSRKVAS VLNNAYYLDKMHYS I E 

15 GKDTHYFVKIGSADGDLVTLGTTIGRKVLESGVNVTVSQPT^ 

QARQRALGTAWAKEQQKARDGREGSRLWTEGEKQQLLSTGRVQGYEGYYVLPVEQYPELADSSSNIQFLRQNEMGKR 

In further alternative embodiments the italicized bases in the 5' end of the FCTR3b 
sequence in table 3C is a variable region. This region can be substituted for in other 

20 embodiments of FCTR3. The nucleotide sequence for 9823bp FCTR3c (also referred to 
herein as 10129612.0.154) has the same nucleotide sequence as FCTR3b except that the 
italicized region is replaced with the 201 base sequence shown in Table 3E. An ORF for the 
total FCTR3c nucleotide sequence was identified beginning with an ATG initiation codon at 
nucleotides 277-280 and ending with a TAG codon at nucleotides 8473-8475. This is the 

25 same open reading frame that is shown in Table 3Q with the corresponding base numbers for 
FCTR3c. This open reading frame will translate the same amino acid sequence as shown in 
Table 3CforFCTR3b. 



Table 3K Encoded FCTR3c 5'end nucleotide sequence (SEQ ID NO:9). 

30 GC TCC AAAGCGAGCTGGGACCGAAGACTC TAGGCTAAGTTATCTATGT AGATGGTGTC AGGGAGCGAAGCTACTGAC CGA 
GCTGCTGTTACATCCAGCTTTTTAATTGCCTAAGCGGTCTGGGGCTTGCTTCGTCATTTGGCTTTGCTGTGGAGCACTCC 
TGTAAAGCCAGCTGAATTGTACATCGAAGATCCACCCTTTT 



In yet another embodiment, the italicized region shown in the 5' end of the sequence 
35 in Table 3C can be replaced with the sequence shown in Table 3F to form 9823bp FCTR3d 
(also referred to herein as 10129612.0.67). An ORF was identified beginning with an ATG 
initiation codon at nucleotides 277-280 and ending with a TAG codon at nucleotides 8473- 
8475. This is the same open reading frame that is shown in Table 3C, with the corresponding 
base numbers for FCTR3d. This open reading frame will translate the same amino acid 
40 sequence as shown in Table 3D for FCTR3b. 

Table 3F. Encoded FCTR3d 5'end nucleotide sequence (SEQ ID NO: 10). 

GCTCCAAAGCGAGC TGGGACCGAAGACT CTAGGCTAAGTTAT CTATGT AGATGGTGTC AGGGAGCGAAGC TACTGAC CGA 
GCTGCTGTTACATCCAGCTTTTTAATTGCCTAAGCGGTCTGGGGCTTGCTTCGTCATTTGGCTTTGCTGTGGAGCACTCC 
TGTAAAGCCAGCT GAATTGTACAT CGAAGATCCACCCTTTT 
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In yet another embodiment, the italicized region shown in the 5 ? end of the sequence 
in Table 3C can be replaced with the sequence shown in Table 3G to form 9765 bp FCTR3e 
(also referred to as 10129612.0.258). An ORF was identified beginning with an ATG 
initiation codon at nucleotides 210-212 and ending with a TAG codon at nucleotides 8408- 
8410. This is the same open reading frame that is shown in Table 3C, with the corresponding 
base numbers for FCTR3e. This open reading frame will translate the same amino acid 
sequence as shown in Table 3D for FCTR3b. 

Table 3G. Encoded FCTR3e 5'end nucleotide sequence (SEQ ID NO: 11). 

CCAGCATTAGATGAGTTGACAAAAATGCAGTTTCAGCTCTGAAGGTCTGAAAGATTCTGCTGCAACTAAAGCTCTGAAGA 
TTCTGCTACAACTATGACATCCATTTTCTCCCACTTCAGACAGGATGAATACAA 



In yet another embodiment another FCTR3a homolog, FCTR3f (also referred to as 
10129612.0.352) was found having the 9729bp sequence shown in Table 3H. An ORF was 
identified beginning with an ATG initiation codon at nucleotides 210-212 and ending with a 
TAG codon at nucleotides 8382-8384. A putative untranslated region upstream from the 
initiation codon and downstream from the termination codon is underlined in Table 3G, and 
the start and stop codons are in bold letters. 

Table 3H. Encoded FCTR3f nucleotide sequence (SEQ ID NO:12). 

CCAGCATTAGATGAGTTGACAAAAATGCAGTTTCAGCTCTGAAGGTCTGAAAGATTCTGCTGCAACTAAAGCTCTGAAGA 
TTCTGC TACAACTATGAC ATCCATTTTCT CCC ACTTC AGACAGGATGAAT ACAAGGTGGCAAAGTGACAAGTGC CAAAAC 
TCAGGCCTGACTTTCCTGAAAACATCAGCATTCTGCCATATCTGGAATAA TGGATGTAAAGGACCGGCGACACCGCTCTT 
TG AC C AGAGGACG CTGTGGCAAAGAGTGT CGCTACAC AAGCTCCTCTCTGGACAGT GAGGACTGC CGGGTGCCC ACACAG 
AAATC CTACAGCT CCAGTGAGACTCTGAAGGC CT ATGAC C ATGAC AGCAGGATGC ACTATGGAAACCGAGTC ACAGACCT 
CATCC ACCGGGAGTCAGATGAGTTTC CTAGAC AAGGAAC C AACTTCAC CCTTGCCGAACTGGGCATCTGTGAGCCCT C CC 
CA.CACCGAAGCGGCTACTGCTCCGACATGGGGATCCTTCACCAGGGCTACTCCCTTAGCACAGGGTCTGACGCCGACTCC 
GACAC CGAGGGAGGGATGTCT CCAGAACACGCCAT CAGACTGTGGGGCAGAGGGATAAAATCCAGGCGCAGTTC CGG C CT 
GTCCAGTCGTGAAAACTCGGCCCTTACCCTGACTGACTCTGACAACGAAAACAAATCAGATGATGAGAACGGTCGTCCCA 
TTCCACCTACATCCTCGCCTAGTCTCCTCCCATCTGCTCAGCTGCCTAGCTCCCATAATCCTCCACCAGTTAGCTGCCAG 
ATGCCATTGCTAGACAGC AAC AC C TC CCATCAAATCATGGACAC C AACCCTGATGAGGAATTC TCCC C CAATT C ATACCT 
GCTCAGAGCATGCTCAGGGCC CCAGCAAGCCT C CAGC AGTGG C C C TCCGAACC ACCACAGC CAGTCGACT CTGAGGC CCC 
CTCTCCCACCCCCTC^CMCCACACGCTGTCCCATCACCACTCGTCCGCCAACTCCCTC^ACAGGAACTCACTGACCAAT 
CGGCGGAGTC AGATC CACGCCCCGGC CCCAGCGC CCAATGAC C TGGCCAC CACACCAGAGTCCGTTCAGCT TCAGGACAG 
CTGGGTGCTAAACAGCAACGTGCCACTGGAGACCCGGCACTTCCTCTTCAAGACCTCCTCGGGGAGCACACCCTTGTTCA 
GCAGCTCTTCCCCGGGATACCCTTTGACCTCAGGAACGGTTTACACGCCCCCGCCCCGCCTGCTGCCCAGGAATACTTTC 
TC CAGGAAGGCTTT CAAGCTGAAGAAGC C C TC CAAATACTGC AGCTGGAAATGTGC TGCCCTCTC CGCC ATTGC CGC GGC 
CCTCCTCTTGGCTATTTTGCTGGCGTATTTCATAGTGCCCTGGTCGTTGAAAAACAGCAGCATAGACAGTGGTGAAGCAG 
AAGTTGGTCGGCGGGTAACACAAGAAGTCCCACCAGGGGTGTTTTGGAGGTCACAAATTCACATCAGTCAGCCCCAGTTC 
TT AAAGTTCAACATCTCC CTCGGGAAGGACGCTCTCT TTGGTGTTTACAT AAGAAGAGGACTTCCACCATCT CATGC CCA 
GTATGACTTCATGGAACGTCTGGACGGGAAGGAGAAGTGGAGTGTGGTTGAGTCTCCCAGGGAACGCCGGAGCATACAGA 
CCTTGGTTCAGAATGAAGCCGTGT TTGTGCAGTACC TGGATGTGGGC C TGTGGCATCTGGC CTTCT ACAATGAT GGAAAA 
GACAAAGAGATGGTTT CCTT C AATACTGTTGTCC TAGATT C AGTGC AGGACTGTCC ACGTAACTGC CATGGGAATGGTGA 
ATGTGTGTCCGGGGTGTGTCACTGTTTCCCAGGATTTCTAGGAGCAGACTGTGCTAAAGCTGCCTGCCCTGTCCTGTGCA 
GTGGGAATGGACAATATTCTAAAGGGACGTGCCAGTGCTACAGCGGCTGGAAAGGTGCAGAGTGCGACGTGCCCATGAAT 
CAGTG CAT CGATC CTT C C TGC GGGGGCCACGGCTCCTGCATTGATGGGAACTGTGT CTGCTCTGCTGGC TAC AAAGGCGA 
GCACTGTGAGGAAGTTGATTGCTTGGATCCCACCTGCTCCAGCCACGGAGTCTGTGTGAATGGAGAATGCCTGTGCAGCC 
CTGGCTGGGGTGGTCTGAACTGTGAGCTGGCGAGGGT CCAGT GCC CAGACCAGTGC AGTGGGC ATGGC ACGTAC CTGC CT 
GACACGGGCCTCTGCAGCTGCGATCCCAACTGGATGGGTCCCGACTGCTCTGTTGAAGTGTGCTCAGTAGACTGTGGCAC 
TCACGGCGTCTGCATCGGGGGAGCCTGCCGCTGTGAAGAGGGCTGGACAGGCGCAGCGTGTGACCAGCGCGTGTGCCACC 
CCCGCTGCATTGAGCATGGGACCTGTAAAGATGGCAAATGTGAATGCCGAGAGGGCTGGAATGGTGAACACTGCACCATT 
GATGGCTGCCCTGACTTGTGCAACGGTAACGGGAGATGCACACTGGGTCAGAACAGCTGGCAGTGTGTCTGCCAGACCGG 
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CTGGAGAGGGCCCGGATGCAACGTTGCCATGGAAACTTCCTGTGCTGATAACAAGGATAATGAGGGAGATGGCCTGGTGG 
ATTGTTTGGACCCTGACTGCTGCCTGCAGTCAGCCTGTCAGAACAGCCTGCTCTGCCGGGGGTCCCGGGACCCACTGGAC 
ATCATTCAGCAGGGCCAGACGGATTGGCCCGCAGTGAAGTCCTTCTATGACCGTATCAAGCTCTTGGCAGGCAAGGATAG 
CACCC ACATC ATT CCTGGAGAGAACC CTTTCAACAGCAGCTTGGTTTCT CTCATCCGAGGC CAAGTAGTAACTACAGATG 
GAACTCCCCTGGTCGGTGTGAACGTGTCTTTTGTCAAGTACCCAAAATACGGCTACACCATCACCCGCCAGGATGGCACG 
TTCGACCTGATCGCAAATGGAGGTGCTTCCTTGACTCTACACTTTGAGCGAGCCCCGTTCATGAGCCAGGAGCGCACTGT 
GTGGCTGCCGTGGAACAGCTTTTACGCCATGGACACCCTGGTGATGAAGACCGAGGAGAACTCCATCCCCAGCTGTGACC 
TCAGTGGCTTTGTCCGGCCTGATCCAATCATCATCTCCTCCCCACTGTCCACCTTCTTTAGTGCTGCCCCTGGGCAGAAT 
CCCAT CGTGC CTGAGAC CC AGGTTCTT CATGAAGAAATCGAGC TCCCTGGTTC CAATGTGAAACTT CGCTATCTGAGCTC 
TAGAACTGCAGGGTACAAGTCACTGCTGAAGATCACCATGACCCAGTCCACAGTGCCCCTGAACCTCATTAGGGTTCACC 
TGATGGTGGCTGTCGAGGGGCATCTCTTCCAGAAGTCATTCCAGGCTTCTCCCAACCTGGCCTCCACCTTCATCTGGGAC 
AAGACAGATGCGTATGGCCAAAGGGTGTATGGACTCTCAGATGCTGTTGTGTCTGTCGGGTTTGAATATGAGACCTGTCC 
CAGTCTAATTCTCTGGGAGAAAAGGACAGCCCTCCTTCAGGGATTCGAGCTGGACCCCTCCAACCTCGGTGGCTGGTCCC 
TAGAC AAACACCACATCCT CAATGTTAAAAGTGGAAT CCT AC ACAAAGGC ACTGGGGAAAAC C AGT TCCTGAC C CAGCAG 
CCTGCC^TCATCACCAGCATCATGGGC^TGGTCGCCGCCGGAGCATTTCCTGTCCCAGCTGCAACGGCCTTGCTGAAGG 
CAACAAGCTGCTGGCCCCAGTGGCTCTGGCTGTTGGAATCGATGGGAGCCTCTATGTGGGTGACTTCAATTACATCCGAC 
GCATCTTTCCCTCTCGAAATGTGACCAGC ATC TTGGAGTT ACGAAAT AAAGAGTTTAAACATAGCAACAAC C CAGCACAC 
AAGTACTACTTGGCAGTGGACCCCGTGTCCGGCTCGCTCTACGTGTCCGACACCAACAGCAGGAGAATCTACCGCGTCAA 
GT CT C TGAGTGGAAC C AAAGACCTGGCTGGGAATTCGGAAGT TGTGGCAGGGACGGGAGAGCAGTGTCT ACC CTTTGATG 
AAGCCCGCTGCGGGGATGGAGGGAAGGCCATAGATGCAACCCTGATGAGCCCGAGAGGTATTGCAGTAGACAAGAATGGG 
CTCATGTACTTTGTCGATGCCACCATGATCCGGAAGGTTGACCAGAATGGAATCATCTCCACCCTGCTGGGCTCCAATGA 
CCTCACTGCCGTCCGGCCGCTGAGCTGTGATTCCAGCATGGATGTAGCCCAGGTTCGTCTGGAGTGGCCAACAGACCTTG 
CTGTC AAT C C CATGGATAACT CCTTGT ATGTT CTAGAGAACAATGT CATCCTTCGAAT CAC CGAGAACC ACCAAGTC AGC 
AT CATTGCGGGACGCCCCATGCACTGCCAAGTT C CTGGC ATTGACTAC TC ACT CAG CAAAC TAGCC ATTCACTCTGC CCT 
GGAGTCAGCCAGTGCCATTGCCATTTCTCACACTGGGGTCCTCTACATCACTGAGACAGATGAGAAGAAGATTAACCGTC 
TACGC CAGGTAACAAC CAACGGGGAGAT C TGC CTTTT AGCTGGGGCAGCCTCGGAC TGCGACTGCAAAAACGATGTC AAT 
TG CAACTGCT ATTCAGGAGATGATGC CTACGCGACTGATG CC ATCTTGAATT C C C CAT CATCCTTAGCTGTAGCTCCAGA 
TGGTACCATTTACATTGCAGACCTTGGAAATATTCGGATCAGGGCGGTCAGCAAGAACAAGCCTGTTCTTAATGCCTTCA 
AC CAGTATGAGGCTGC AT CCC CCGGAGAGCAGGAGTTATATGTTTTC AACGC T GATGGCAT CCAC C AAT ACACTGTGAGC 
C T GGTGAC AGGGGAGT ACTTGTAC AATTT CAC ATATAGTACTGAC AATGATGTCACTGAATTGATTGAC AATAATGGGAA 
TTCCCTGAAGAT CCGTCGGGACAGCAGTGGCATG C CC CGTCAC CTGCT C ATGC CTGACAAC C AGATC ATC AC CCT C ACCG 
TGGGC ACCAATGGAGGCCT CAAAGTCGTGTCCACACAGAACCTGGAGC TTGGT CTCATGAC CTATGATGGCAAC ACTGGG 
CTCCTGGC CACCAAGAGCGAT GAAAC AGGATGGACGACTTTCTATGAC TATGACCACGAAGGCCGCCTGAC C AACGTGAC 
GCGCCCCACGGGGGTGGT AACCAGTCTGCAC CGGGAAATGGAGAAATCTATTACCAT T GAC ATTGAGAACT CCAACCGTG 
ATGATGACGT CACTGTCATCACCAAC CT CT CT TC AGT AGAGG C CTCCTACACAGTGGT ACAAGATCAAGT TCGGAAC AGC 
TAC CAGCTCTGTAATAATGGT ACCCTGAGGGTGATGT ATG CTAATGGGATGGGTAT CAGCTTCC AC AGCGAGCCCC ATGT 
C CT AGCGGGC ACCAT CAC CCC CAC CATTGGACGCTGC AACAT CTC CCTGCCTATGGAGAATGGCTTAAACTCCATTGAGT 
GGCGC CTAAGAAAGGAAC AGATTAAAGGC AAAGTCACCAT C TTTGGC AGGAAGCTCCGGGT CCATGGAAGAAATCTCTTG 
TCCATTGACTATGATCGAAATATTCGGACTGAAAAGATCTATGATGACCACCGGAAGTTCACCCTGAGGATCATTTATGA 
CCAGGTGGGCCGCCCCTTCCTCTGGCTGCCCAGCAGCGGGCTGGCAGCTGTCAACGTGTCATACTTCTTCAATGGGCGCC 
TGGCTGGGCTTCAGCGTGGGGCCATGAGCGAGAGGACAGACATCGACAAGCAAGGCCGCATCGTGTCCCGCATGTTCGCT 
GACGGGAAAGTGTGGAGCTAC TCCTACCTTGACAAGT CCATGGTCCT C CTGCTTCAGAGCC AAC GT CAGTATATATTTGA 
GT ATGACT C CTCTGACCGC CT CCTTGCCGTCAC C ATGCCC AGCGTGGC CCGGC ACAGC ATGTCC ACACACAC CT CC ATCG 
GCTACATCCGTAATATTTACAACCCGCCTGAAAGCAATGCTTCGGTCATCTTTGACTACAGTGATGACGGCCGCATCCTG 
AAGAC CTCCTTTTTGGGCACCGGACGC CAGGTGTTCTAC AAGTATGGGAAACT CT C CAAGTTAT CAGAGATTGT CTACGA 
CAGTACCGCCGTCAC C T TCGGGTATGACGAGACC ACTGGTGT C TTGAAGATGGTC AACCTC CAAAGTGGGGGCTTCTCCT 
GCACCATCAGGTACCGGAAGATTGGCCCCCTGGTGGACAAGCAGATCTACAGGTTCTCCGAGGAAGGCATGGTCAATGCC 
AGGTTTGACTACAC CTATCATGACAACAGCTTCCGCATCGCAAGC ATCAAGC C CGT CATAAGTGAGACT C CCCTCCCCGT 
TGACCTCTAC CGC TATGATGAGAT TTCTGGCAAGGTGGAACACTT TGGTAAGT TTGGAGTCATCTAT TATGACATCAACC 
AGATCATCACCACTGCCGTGATGACCCTCAGCAAACACTTCGACACCCATGGGCGGATCAAGGAGGTCCAGTATGAGATG 
TTCCGGTCC C TCATGT ACTGGATGACGGTGCAATATGACAGCATGGGCAGGGTGAT CAAGAGGGAGCTAAAACT GGGGCC 
CT ATGCCAATACCACGAAGTACACCT ATGACTACGAT GGGGACGGGCAGCTCCAGAGCGTGGCCGT CAATGACCGCC CGA 
CCTGG CGC TACAGCTATGAC CTTAATGGGAAT CT CCACTT ACTGAAC CCAGGC AACAGTGT GCGCCTCATGCCCTTGCGC 
TATGAC CTCCGGGATCGGATAACC AGACT CGGGGATGTGC AGTAC AAAATTGACGACGATGGCTATCTGTGC CAGAGAGG 
GT CTGACATCTTCGAATAC AATTCCAAGGGCCTCCT AAC AAGAGC CTACAACAAGGCCAGCGGGTGGAGTGT CCAGTACC 
GC TAT GATGGCGTAGGACGGCGGGCTT CC TAC AAGACCAACCTGGGCC ACCAC CTGCAGTACTT CTACT CTGAC CTC CAC 
AACCCGACGCGCATCACCCATGTCTACAATCACTCCAACTCGGAGATTACCTCACTGTACTACGACCTCCAGGGCCACCT 
CTTTGCCATGGAGAGCAGCAGTGGGGAGGAGTACTATGTTGCCTCTGATAACACAGGGACTCCTCTGGCTGTGTTCAGCA 
TCAACGGCCTCATGATCAAACAGCTGCAGTACACGGCCTATGGGGAGATTTATTATGACTCCAACCCCGACTTCCAGATG 
GTCATTGGCTTCCATGGGGGACTCTATGACCCCCTGACCAAGCTGGTCCACTTCACTCAGCGTGATTATGATGTGCTGGC 
AGGACGATGGACCTCC CCAGACTATACCATGTGGAAAAACGTGGGCAAGGAGC CGGCC CCCTTTAACCTGTATATGTTC A 
AGAGCAACAATCCTCTCAGCAGTGAGCTAGATTTGAAGAACTACGTGACAGATGTGAAAAGCTGGCTTGTGATGTTTGGA 
TTTCAGCTTAGCAACATCATT CCTGGCTTCCCGAGAGCC AAAATGT ATTTCGTGCCT C CTC CC TATGAATTGTC AGAGAG 
TCAAGC^^GTGAGAATGGACAGCTCATTACAGGTGTCCAACAGACAACAGAGAGACATAACCAGGCCTTC^ 
AAGGACAGGTCATTACTAAAAAGCTCCACGC C AGCAT CCGAGAGAAAGCAGGTCACTGGTTTGC CACCACCACGCCC ATC 
ATTGGC AAAGGCATCATGTTTGCCATCAAAGAAGGGCGGGTGAC CACGGGCGTGT C CAGCATCGCC AGCGAAGATAGCCG 
CAAGGTGGCATCTGTGCTGAACAACGCCTACTACCTGGACAAGATGCACTACAGCATCGAGGGCAAGGACACCCACTACT 
TTGTGAAGATTGGCTCAGCCGATGGCGACCTGGTCACACTAGGCACCACCATCGGCCGCAAGGTGCTAGAGAGCGGGGTG 
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AACGTGAC CGTGT C C CAGCCC ACGCTGCTGGTCAACGGCAGGACTCGAAGGTT C ACGAACATTGAGT T C CAGTACTCC AC 
GCTGCTGCTCAGC ATCCGCTATGGC C TCACCCCCGACAC C CTGGACGAAGAGAAGGCC CGCGT CCTGGACCAGGCGAGAC 
AGAGGGCCCTGGGCACGGCCTGGGCCAAGGAGCAGCAGAAAGCCAGGGACGGGAGAGAGGGGAGCCGCCTGTGGACTGAG 
GGCGAGAAGCAGCAGCTTCTGAGCACCGGGCGCGTGCAAGGGTACGAGGGATATTACGTGCTTCCCGTGGAGCAATACCC 
5 AGAGC TTGCAGACAGTAGCAGCAACATCCAGTT T TTAAGACAGAATGAGATGGGAAAGAGGTA AC AAAATAATCTGCTGC 
CATTC CTTGT CTGAATGGCT C AGC AGGAGTAACTGTT ATCTCCTCTC C TAAGGAGATGAAGACCTAAC AGGGGCACTGCG 
GCTGGGCTGCTTTAGGAGACCAAGTGGCAAGAAAGCTCACATTTTTTGAGTTCAAATGCTACTGTCCAAGCGAGAAGTCC 
CT C AT CCTGAAGT AGACTAAAGCCCGGCTGAAAATTCCGAGGAAAACAAAACAAAC GAATGAATGAACAGAC AC ACACAA 
TGTTCCAAGTTCCCCTAAAATATGACCCACTTGTTCTGGGTCTACGCAGAAAAGAGACGCAAAGTGTCCAAAAGGAACAA 

10 AAGAACAAAAACGAATAAGCAAAGAAGAAAACAAACAAAAACAAAACAAAACAAACACACGGACC 

GAAGATAAGAAAGAAGGCCTCATATCCAATTACCTCACTCATTCACATGTGAGCGACACGCAGACATCCGCGAGGGCCAG 
CGTCACCAGACCAGCTGCGGGACAAACCACTCAGACTGCTTGTAGGACAAATACTTCTGACATTTTCGTTTAAGCAAATA 
CAGGTGCATTTAAAACACGACTTTGGGGGTGATTTGTGTGTAGCGCCTGGGGAGGGGGGATAAAAGAGGAGGAGTGAGCA 
CTGGAAATAC TTTTTAAAGAAAAAAAAAC ATGAGGGAATAAAAGAAATT CCT ATCAAAAATCAAAGTGAAATAATACCAT 

15 CCAGCACT TAACT CTC AGGTC C CAACTAAGTCTGGCCTGAGCTAATTT ATTTGAGCGCAGAGTGTAAAATTTAATTCAAA 
ATGGTGGCTATAATCACTACAGATAAATTTCATACTCTTTTGTCTTTGGAGATTCCATTGTGGACAGTAATACGCAGTTA 
CAGGGTGT AGTCTGTTTAGATTCCGTAGTT CGTGGGTATCAGTTT CGGTAGAGGTGCAGCATCGTGACACTT T TGCT AAC 
AGGTACCACTTCTGAT CACCCTGT ACATACATGAGCCGAAAGGCACAATC ACTGTTTC AGATTTAAAAT TAT TAGTGTGT 
TTGTTTGGTC CAGAAACT GAGAC AAT CACATGACAGTCAC CACGAGGAGAGAAAATTT AAAAAATAAAAATAAAAACAAA 

20 AAAAATTTTAAAAATT AAAAAAACAAAAATAAAGTCTAATAAGAACTTTGGTAC AGGAACT T TTTTGTAATATACATGTA 
TGAATTGTTCATCGAGTTTTTATATTAATTTTAATTTGCTGCTAAGCAAAGACTAGGGACAGGCAAAGATAATTTATGGC 
AAAGTGTTTAAATTGTTTATACATAAATAAAGTCTCTAAAACTCCTGTG 



The FCTR3f polypeptide (SEQ ID NO:13) encoded by SEQ ID NO:12 is 2724 amino 
25 acid residues long and is presented using the one-letter code in Table 31. This sequence 
differs from FCTR3b in that it is missing amino acids 758-766 from that polypeptide. 

Table 3L Encoded FCTR3f protein sequence (SEQ ID NO: 13) 

^VKDRRHRSLTRGRCGKECRYTSSSLDSEDCRVPTQKSYSSSETLKAYDHDSRMHYGNRVTDLIHRESDEFPRQGTNFTLAE 
LGICEPSPHRSGYCSDMGILHQGYSLSTGSDADSDTEGGMSPEHAIRLWGRGIKSRRSSGLSSRENSALTLTDSDNENKSDDE 
30 NGRPIPPTSSPSLLPSAQLPSSHNPPPVSCQMPLLDSNTSHQIMDTNPDEEFSPNSYLLRACSGPQQASSSGPPNHHSQSTLR 
PPLPPPHNHTLSHHHSSANSLNRNSLTNRRSQIHAPAPAPND^ 

SSPGYPLTSGTVYTPPPRLLPRNTFSRKAFKLKKPSKYCSWKCAALSAIAAALLI1AILI1AYFIVPWSLKNSSI 

VTQE VPPGVFWRS QIHISQPQFLKFNI SLGKDALFGVYI RRGLPP SHAQYDFMERLDGKEKWS WES PRERRS I QTLVQNEAV 

FVQYLDVGLWHIAFYNTCKDKEW 

35 QCYSGWKGAECDVPMNQCIDPSCGGHGSCIIX5NCVC 

CPDQCSGHGTYLPDTGLCSCDPNWMGPDCSVEVCSVDCGTHGVCIGGACRCEEGWTGAACDQRVCHPRCIEHGTCKDGKCECR 
EGWNGEHCTIDGCPDLCNGNGRCTLGQNSWQCVCQTGWRGPGOJVAMETSCADNKDNEGDGLVDCLDPDCCLQSACQNSLLCR 
GSRDPLDI I QQGQTDWPAVKS FYDRI KLLAGKDSTHI IPGENPFNS SLVSLIRGQWTTDGTPLVGVNVSFVKYPKYGYT ITR 
QDGTFDLI ANGGASLTLHFERAPFMSQERTVWLP WNS FYAMDTLVMKTEENS I PSCDLSGFVRPDPI 1 1 S S PLS TFFSAAPGQ 

40 NPIVPETQVLHEEIELPGSNVKLRYLSSRTAGYKSLLKITMTQSTVPLNLIRVHLMVAVEGHLFQKSFQAS^ 

DAYGQRVYGLSDAWSVGFEYETCPSLILWEKRTALLQGFELDPSNLGGWSLDKHHILNVKSGILHKGTGENQFLTQQPAIIT 
S IMGNGRRRS I S CPSCNGLAEGNKLLAPVALAVGIDGSLYVGDFNYIRRI FPSRNVTS I LELRNKEFKHSNNPAHKY YLAVDP 
VSGSLWSDTNSRRIYRVKSLSGTKDIAGNSEWAGTGEQCLPFDEARCG 

KVDQNGI I STLLGSNDLTAVRPLS CDSSMDVAQVRLEWPTDLAVNPMDNSLYVLENNVILRITENHQVS I IAGRPMHCQVPGI 
45 DY S LS KLAI HS ALE S AS A I AI SHTGVL Y I TETDE KKINRL RQ VTTNGE I CLLAGAASDCDC KNDVNCNC YS GDDAYATDAI LN 
S PS SLAVAPDGTI YI ADLGNI RI RAVSKNKPVLNAFNQYEAAS PGEQELYVFNADGIHQYTVSLVTGE YLYNFTYSTDNDVTE 
LI DNNGNSLKIRRDS SGMPRHLLMPDNQI ITLTVGTNGGLKVVSTQNLELGLMTYDGNTGLLATKSDETGWTTFYDYDHEGRL 
TNVTRPTGVVTSLHREMEKSITIDIENSNRDDDVTVITNLSSVEASYTWQDQVRNS 

VLAGTITPTIGRCNI SLPMENGLNS IEWRLRKEQIKGKVT IFGRKLRVHGRNLLS IDYDRNIRTEKI YDDHRKFTLRI I YDQV 
50 GRPFLWLPSSGLAAVNVSYFFNGRIAGLQRGAMSERTDIDKQGRIVSRMFADGKYWSYSYLDKSMVLLLQSQRQYIFEYDSSD 
RLl^OTMPSVARHSMSTHTSIGYIRNIYNPPESNASVIFDYSDDGRILKTSFLGTGRQVFYKYGKLSKLSEIVYDSTAVTFGY 
DETTGVLKMVNLQSGGFSCTIRYRKIGPLVDKQIYRFSEEGMVNARFDYTYHDNSFRIAS 
VEHFGKFGVIYYDINQIITTAVMTLSKHFDTHGRIKEVQYEMFRSLM 

GQLQSVAVITORPTWRYSYDI^GNLHLLNPGNSVRLMPLRYDLRDRITRLGDVQYKIDDDGYLCQRGSDIFE 
55 KASGWSVQYRYDGVGRRASYKTNLGHHLQYFYSDLHNPTRITHVYNH^ 

PLAVF S INGLM I KQLQ YTAYGE I Y YDSNPDFQMVIGFHGGL YDPLTKLVHFTQRD YDVLAGRWT S P D YTMWKNVGKE PAP FNL 
YMFKSNNPLSSELDLKNYVTDVKSWLVMFGFQLSNIIPGFPRAK^^ 

EGQVITKKLHAS IREKAGHWFATTTPI IGKGIMFAI KEGRVTTGVS S I ASEDSRKVAS VLNNAYYLDKMHYS I EGKD THYFVK 
IGSADGDLVTLGTT IGRKVLESGVNVTVSQPTLLVNGRTRRFTNI EFQ YSTLLLS I RYGLTPDTLDEEKARVLDQARQRALGT 
60 AWAKE QQKARDGREGS RLWTEGE KQQLLSTGRVQGYEGYY VL PVEQ YP E LADS S SN I QFLRQNEMGKR 
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In a BLASTN search it was found that the FCTR3a nucleic acid has homology to 
three fragments of Mus musculus odd Oz/ten-m homolog 2. It has 634 of 685 bases (92%) 
identical to bases 614-1298, 365 of 406 bases (89%) identical to bases 1420-1825, and 93 of 
103 bases (90%) identical to bases 1823-1925 of Mus musculus odd Oz/ten-m homolog 2 
(GenBank Acc: NM_01 1856.2) (Table 3J). 

Table 3 J. BLASTN of FCTR3a against Mus musculus odd Oz/ten-m homolog 2 (SEQ ID 

NO:62) 

> GI 1 7657414 |R£F|NM 011856.2 | MUS MUSCULUS ODD OZ/TEN-M HOMOLOG 2 (DROSOPHILA) 
(ODZ2) , MRNA 

LENGTH = 8797 



SCORE = 954 BITS (481), EXPECT =0.0 
IDENTITIES = 634/685 (92%) 
STRAND = PLUS / PLUS 



QUERY: 


114 


GGTCGTCCCATTCCACCTACATCCTCGCCTAGTCTCCTCCCATCTGCTCAGCTGCCTAGC 

Illllllllilllllilllllllllll III! IIIIIIIIIIIMMIIIIIIIMIM 

GGTCGTCCCATTCCACCTACATCCTCGTCTAGCCTCCTCCCATCTGCTCAGCTGCCTAGC 


173 


SBJCT : 


614 


673 


QUERY: 


174 


T CC CAT AAT CCT CC ACC AGTTAGCTGCC AGATGCCATTGCT AGACAGCAACACCTC CCAT 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIII 

TCCCAT AAT CCT CC ACC AGTTAGCTGCC AGATGCCATTGCTAGACAG CAACACCTCC CAT 


233 


SBJCT : 


674 


733 


QUERY: 


234 


C AAATCATGGAC AC CAAC C C TGATGAGGAATTCT CCCCC AATTCAT ACCTGCTCAGAGCA 

II MIIIIIIIIIMMIIIIIIIINIIMMIIIIIIIIMIMIIIIIIIMMII 

CAGAT C ATGGACAC CAACCCTGATGAGGAATTCTCC CC CAATT C AT ACCTGCT C AGAGCA 


293 


SBJCT : 


734 


793 


QUERY: 


294 


TGCTCAGGGCCCCAGCAAGCCTCCAGCAGTGGCCCTCCGAACCACCACAGCCAGTCGACT 

II 1 1 1 1 1 1 1 II 1 II ! 1! 1 1 1 1 ! 1 1 ! M 1 II 1 1 1 1 1 1 M MIIIIIIMIIIMII II 

T GCTCAGGGC C C CAGCAAGCCT CCAGCAGTGGCCCT CC AAACCACCACAGCC AGTCAACA 


353 


SBJCT : 


794 


853 


QUERY: 


354 


CTGAGGCCCCCTCTCCCACCCCCTCACAACCACACGCTGTCCCATCACCACTCGTCCGCC 

llllllllllllll lllllllllll llllllll llllllll llllllll II III 

CTGAGGCCCCCTCTGCCACCCCCTCATAACCACACCCTGTCCCACCACCACTCCTCGGCC 


413 


SBJCT : 


854 


913 


QUERY : 


414 


AACTCCCTCAACAGGAACTCACTGACCAATCGGCGGAGTCAGATCCACGCCCCGGCCCCA 

llllltlll llllllllllll IIIIIMIMMIIIMIII lllllllllll II II 

AACTCCCTC AACAGGAACTC ACTGACCAATCGGCGGAGT C AAAT CC ACG C CC CAGCT CCT 


473 


SBJCT : 


914 


973 


QUERY: 


474 


GCGCCCAATGACCTGGC CACCACAC CAGAGTCCGTT C AGCTTC AGGACAGCTGGGTGCTA 

llllllll llllllllllllll llllllll llllllll Mill lllllllllll 

GCGCCCAAC GACCTGGCCACCACCC CAGAGT CTGTT CAGCT CCAGGATAGCTGGGTG CTG 


533 


SBJCT : 


974 


1033 


QUERY: 


534 


AACAGCAACGTGCCACTGGAGACCCGGC AC T TCCTCTT CAAGAC CTCCT CGGGGAGC ACA 

Mill Mill MIMMIMI lllllllllll Mill II II II II MUM 

AAC AGTAACGTC C CACTGGAGACT CGGC ACTTC CTTTT CAAAACGTCGTCTGGAAGC AC A 


593 


SBJCT : 


1034 


1093 


QUERY: 


594 


CCCTTGTTCAGCAGCTCTTCCCCGGGATACCCTTTGACCTCAGGAACGGTTTACACGCCC 

Ml MMMMIMIMM 1 1 1 1 1 1 1 1 1 E 1 1 i 1 1 1 1 1 1 1 1 1 1 II Mill II II 

CCCCTGTTCAGCAGCTCTTCTCCGGGATACCCTTTGACCTCAGGGACCGTTTATACACCA 


653 


SBJCT : 


1094 


1153 


QUERY: 


654 


CCGC C C CGCCTGCTGC C CAGGAATACTTT C T C C AGGAAGGCTTTCAAGCTGAAGAAGCCC 

II i 1 1 1 1 i 1 1 1 [ 1 1 1 1 IIIMII IMIMMMMM MMIMMIMM III 

C CAC CCCGCCTGCTGCC ACGGAATACAT TC TCC AGGAAGGC CTT CAAGCTGAAGAAAC C C 


713 


SBJCT : 


1154 


1213 


QUERY: 


714 


TCCAAATACTGCAGCTGGAAATGTGCTGCCCTCTCCGCCATTGCCGCGGCCCTCCTCTTG 

iiiiiiiiiiiiii iiiiiiiiiiiiiiiii ii inn inn iiiiiimm 

TCCAAATACTGCAGTTGGAAATGTGCTGCCCTGTCTGCCATCGCCGCCGCCCTCCTCTTG 


773 


SBJCT : 


1214 


1273 


QUERY: 


774 


GCTATTTTGCTGGCGTATTT CATAG 798 
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II lllllllllll IMIIIIIII 



SBJCT: 1274 GCCATTTTGCTGGCATATTTCATAG 1298 



SCORE = 480 BITS (242) , EXPECT = E-132 
IDENTITIES = 365/406 (89%) 
STRAND = PLUS / PLUS 



10 



15 



20 



25 



30 



35 



40 



QUERY: 


797 


SBJCT : 


1420 


QUERY: 


857 


SBJCT : 


1480 


QUERY: 


917 


SBJCT : 


1540 


QUERY: 


977 


SBJCT : 


1600 


QUERY: 


1037 


SBJCT : 


1660 


QUERY: 


1097 


SBJCT : 


1720 


QUERY: 


1157 


SBJCT : 


1780 



Mill 



IIIIIIMII 



IIIIIIII IMIIIMMIIIMMM 



I Mill IIIIIIII 



IIIIIIIIIIIIM II I 



MM 



II IIMIIIIIIIIIIIIIIIIMI II HIM II HIM MM 



IIIIIIII II II I IIMIMIMIIII III MMM III III III 



II HIM Mill HIM llinilllll MINI III III 



II 



llll 



II 



II II II 



II II Mill llll 



III IMIIII III III llllll 1 1 II I II i I II 1 1 1 1 1 



lllll IIIIIIIII Mill 



SCORE = 125 BITS (63), EXPECT = 7E-26 
IDENTITIES = 93/103 (90%) 
STRAND = PLUS / PLUS 

QUERY: 1258 GATTCAGTGCAGGACTGTCCACGTAACTGCCATGGGAATGGTGAATGTGTGTCCGGGGTG 1317 

MUM III III Ml IMIIIII lllll II lllll IIIIIIII lllll II II 

SBJCT: 1823 GATTCAGTGCAGGACTGTCCACGGAACTGTCACGGGAACGGTGAATGCGTGTCTGGACTG 1882 



QUERY: 1318 TGTCACTGT TTCCCAGGAT T TCTAGGAGCAGACTGTGCTAAAG 13 60 

45 IIIIIIIII III IIIIIIII llll II Ml II NiMH III 

SBJCT: 1883 TGTCAC TGTTTCCCAGGATT CCTAGGTG CAGAC TGTGCTAAAG 1925 



In another BLASTN search it was found that the FCTR3a nucleic acid has homology 
50 to three fragments of Gallus gallus mRNA for teneurin-2. It has 541 of 629 bases (86%) 

identical to bases 502-1 130, 302 of 367 bases (82%) identical to bases 1330-1696, and 87 of 
103 bases (84%) identical to bases 171 1-1813 of Gallus gallus mRNA for teneurin-2 (EMBL 
Acc: AJ24571 1.1) (Table 3K). 

Table 3K. BLASTN of FCTR3a against Gallus gallus mRNA for teneurin-2 (SEQ ID 
55 NO:63) 

> GI 16 010048 |EMB|AJ245711.1 [GGA245711 GALLUS GALLUS MRNA FOR TENEURIN-2 , SHORT 
SPLICE VARIANT (TEN2 GENE) 
LENGTH = 2496 
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SCORE = 549 BITS (277) , EXPECT - E-153 
IDENTITIES = 541/629 (86%) 
STRAND = PLUS / PLUS 



QUERY: 


114 


GGTCGTCCCATTCCACCTACATCCTCGCCTAGTCTCCTCCCATCTGCTCAGCTGCCTAGC 


173 


SBJCT : 


502 


iiiiiiiiiiiiimiiiiiiiim mi n iiiiiiiiiiiiiiiiiiii n 

GGTCGTCCCATTCCACCTACATCCTCGTCTAGCCTTCTCCCATCTGCTCAGCTGCCCAGT 


561 


QUERY: 


174 


TCCCATAATCCTCCACCAGTTAGCTGCCAGATGCCATTGCTAGACAGCAACACCTCCCAT 

II IIMMIMIIIMIIIIMIUIII HUM IMIIMIMIMI II Hill 

TCTCATAATCCTCCACCAGTTAGCTGCCAGATGCCATTGCTAGACAGCAATACGTCCCAT 


233 


SBJCT : 


562 


621 


QUERY: 


234 


CAAAT CATGGAC ACCAACC C TGATGAGGAATTCTCC CC C AATTCAT ACCTGCTC AGAGCA 


293 


SBJCT : 


622 


IIIMIIIIIMIIIM Mill Mill Mill II 1 1 M 1 1 1 1 1 1 1 II IMIII 

CAAATCATGGACACCAATCCTGACGAGGAGTTCTCTCCTAATTCATACCTACTAAGAGCA 


681 


QUERY: 
SBJCT : 


294 
682 


TGCTCAGGGCCCCAGCAAGC CTC CAGCAGTGGC CCT C CGAACCACC ACAGCC AGTCGACT 

II IMIMM Mill II IMIIMIMIMM 1 Mill IIMMIIMI II 

TGTTCAGGGC CAC AGC AGGCATCCAGC AGTGGC C CTTC AAACCATCACAGCC AGTCAACG 


353 
741 


QUERY : 


354 


CTGAGGCCCCCTCTCCCACCCCCTCACAACCACACGCTGTCCCATCACCACTCGTCCGCC 

llllllll llllllll II llllllllllll lllllllllllll llllllll III 

CTGAGGCCACCTCTCCCCCCTCCTCACAACCACTCGCTGTCCCATCATCACTCGTCTGCC 


413 


SBJCT: 


742 


801 


QUERY: 


414 


AACT CCCTC AAC AGGAACTC ACTGAC C AAT CGGCGGAGT CAGATCC ACG C C C CGGCC CCA 

IIIIIIIIIIIIIIIIIIII II INI II II 1 lllllllllll II II II 

AACTCCCTCAACAGGAACTCGCTCACCAACCGCCGCAACCAGATCCACGCGCCTGCTCCC 


473 


SBJCT : 


802 


861 


QUERY : 


474 


GCGCCCAATGAC C TGGC CAC CACAC CAGAGT C CGTT CAGCTTC AGGACAGCTGGGTGC T A 

ii iiiiiiiiiiiiii urn n inn n urn mmiiiiiiimi 

G CT C C C AATGAC CTGGCGAC CACGC CTGAGTC TGTGCAGCTGCAGG ACAGCTGGGTGCTC 


533 


SBJCT : 


862 


921 


QUERY: 
SBJCT : 


534 
922 


AACAGC AACGTGCCACTGGAGACCCGGC ACTTC CTCTTCAAGACCT CCT CGGGGAGC AC A 

iiiiiiiiiiiiii iiiiiiiii mi iii i ii inn ii ii ii i ii 

AACAGC AACGTGCCGCTGGAGAC CAGGC ATTTCTTGTTTAAGAC ATCTT C TGGAACGACT 


593 
981 


QUERY: 


594 


CCCTTGTTCAGCAGCTCTTCCCCGGGATACCCTTTGACCTCAGGAACGGTTTACACGCCC 

II 1 1 1 1 1 1 1 IIMMIIMI II Mill imilllllMI lllll II II 

CCGCTGTT C AGT AGCTCTTC C C CTGGCTAC C CACTGACCTC AGGAACAGTTTATAC TCCA 


653 


SBJCT : 


982 


1041 


QUERY: 


654 


CCGCCCCGCCTGCTGCCCAGGAATACTTTCTCCAGGAAGGCTTTCAAGCTGAAGAAGCCC 

II III 1 Ml 1 II II Mill M IMIMM II M M M 1 II II MUM 

C CTCCC AGGCTGTTAC CTAGAAATACAT TTTCCAGGAATGCATT CAAGCTGAAAAAGCCC 


713 


SBJCT : 


1042 


1101 


QUERY: 


714 


TCCAAATACTGCAGCTGGAAATGTGCTGC 742 




SBJCT : 


1102 


Mill II M IIIIIIIIIIIIMIII 

TCCAAGTATTGTAGCTGGAAATGTGCTGC 1130 




SCORE 


= 212 BITS {107} , EXPECT = 4E-52 





IDENTITIES = 302/367 (82%) 
STRAND = PLUS / PLUS 

QUERY: 819 AGCAGCATAGACAGTGGTGAAGCAGAAGTTGGTCGGCGGGTAACACAAGAAGTCCCACCA 878 

lllllllllll lllll III M 1 1 i I II 1 1 II III II lllll II II II 

SBJCT: 133 0 AGCAGC ATAGATAGTGGAGAAACAGAAGTTGGCCGCAAGGTC AC CC AAGAGGTGCCC CCT 1389 
QUERY: 879 GGGGTGTTTTGGAGGTCACAAATTCACATCAGTCAGCCCCAGTTCTTAAAGTTCAACATC 938 

ii mil iii iii i ii ii ii urn iiiii mm i iiiiiiiiiii 

SBJCT: 1390 GGAGTGT T C TGGCGGTCTCAGATCC AT AT C AGC CAGCC ACAGTTCCTGAAGTTC AAC ATA 1449 
QUERY : 939 T C C C TCGGGAAGGACGCT C TCTTTGGTGTT TAC ATAAGAAGAGGAC TTCC AC CAT CT CAT 998 

Mill IMIMM Mill II IMIMM 1 1 1 1 1 i I1 1 1 1 1 1 1 IMIMM III 

SBJCT: 1450 TCCCTAGGGAAGGATGCTCTTTTCGGTGTTTATATAAGAAGAGGACTCCCACCATCACAT 1509 
QUERY: 999 GCCCAGTATGACTTCATGGAACGTCTGGACGGGAAGGAGAAGTGGAGTGTGGTTGAGTCT 1058 

II llllllll lllllllllll 1 1 1 1 Mill Mill lllllllllll II II 

SBJCT: 1510 GCACAGTATGATTTCATGGAACGCTTGGATGGGAAAGAGAAATGGAGTGTGGTGGAATCC 1569 
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QUERY : 


1059 


SB JCT : 


1570 


QUERY: 


1119 


SB JCT : 


1630 


QUERY : 


1179 


SB JCT : 


1690 


SCORE 


= 77 


IDENTITIES 



I lllllll II II II 1 1 1 1 1 I MMIIIIIII II llllllll llllll 
:cacgggaacggcgaagtattcagactcttgttcagaatgaggctgtgtttgttcagta( 

itggatgtgggcctgtggcatctggccttctacaatgatggaaaagacaaagagatggt: 

iimiiiiii Minn inn ii milium n mum mi 



87/103 (84%) 
STRAND = PLUS / PLUS 

QUERY: 1258 GATTCAGTGCAGGACTGTCCACGTAACTGCCATGGGAATGGTGAATGTGTGTCCGGGGTG 1317 

1 1 1 1 1 ; 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 ii him inn it iiim n n ii 

SB JCT : 1711 GATT CAGTGCAAGAC TGTCC ACGTAATTGT CATGGCAATGGCGAGTGTGTTT CTGGTGTC 177 0 
QUERY: 1318 TGTC ACTGTTT C CC AGGATTTCTAGGAGCAGACTGTGC TAAAG 1360 

ii iiiiiiii ii mini imnii 1 1 1 n i ! 1 1 1 

SB JCT: 1771 TGCCACTGTTTTCCCGGATTTCATGGAGCAGATTGTGCTAAAG 1813 

In this search it was also found that the fragments of FCTR3bcd and e nucleic acids 
had homology to three fragments of Homo sapiens mRNA for KIAA1 127 protein. It has 
5537 of 5538 bases (99%) identical to bases 1-5538, 705 of 714 bases (98%) identical to 
bases 5609-6322, and 176 of 176 bases (100%) identical to bases 6385-6560 of Homo 
sapiens mRNA for KIAA1 127 protein (GenBank Acc: AB032953) (Table 3L). 

Table 3L. BLASTN of FCTR3b, c, d, and e against Homo sapiens KIAA1127 mRNA 

(SEQ ED NO:64) 

> GI 1 6329762 |PBj| AB032953 .1 | AB032953 HOMO SAPIENS MRNA FOR KIAA1127 PROTEIN, PARTIAL 
CDS 

LENGTH = 6560 

SCORE = 1.097E+04 BITS (5534), EXPECT =0.0 
IDENTITIES = 5537/5538 (99%) 
STRAND = PLUS / PLUS 

C ACCTT C T T TAGTGCTGCCCCTGGGCAGAAT C CCATCGTGCCTGAGACC CAGGTTCTTCA 3326 

I II I M 1 1 1 IN 1 1 1 1 1 1 1 1 H IN 1 1 1 M I ill ill 1 1 1 1 1 1 1 III II 1 II 1 1 IN II I 

CACCTTCTTTAGTGCTGCCCCTGGGCAGAATCCCATCGTGCCTGAGACCCAGGTTCTTCA 6 0 
TGAAGAAAT CGAGCT CCCTGGTTCCAATGTGAAACTTCGCTATCTGAGCTCTAGAAC TGC 3386 

I M M 1 1 1 1 i U 1 1 1 11 M 1 1 1 M M 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 M ! 1 1 ! I M i 

TGAAGAAAT CGAGCTCCCTGGTT C C AATGTGAAACTT CGCT ATCTGAGCTCTAGAACTGC 120 
AGGGTACAAGTCACTGCTGAAGATCACCATGACCCAGTCCACAGTGCCCCTGAACCTCAT 3446 

IIMMIl 111 111 IMIIlllllllllllllllMMIilll III 111 III III III 



ill IIMII III IMIIIM llllllilllll III III IIMIIIIIIIMII lllllll 

TAGGGTTCACCTGATGGTGGCTGTCGAGGGGCATCTCTTCCAGI^AGTCATTCCAGGCTTC 240 



llllllllllllll IIIIIIIUMMI IIIIISMI IIMIMII IIIIIIIIMIII 

TCCCAAC CTGGCCTACACCTT C ATCTGGGACAAGAC AGATGCGT ATGGC C AAAGGGTGT A 3 00 



QUERY: 


3267 


SB JCT : 


1 


QUERY: 


3327 


SB JCT : 


61 


QUERY: 


3387 


SB JCT : 


121 


QUERY: 


3447 


SB JCT : 


181 


QUERY: 


3507 


SB JCT : 


241 
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QUERY: 3567 TGGACTCTCAGATGCTGTTGTGTCTGTCGGGTTTGAATATGAGACCTGTCCCAGTCTAAT 3626 

i III IM IIIIIMIMIIIMIIIMMI III IM II MMIM III III III MMM 

SBJCT: 3 01 TGGACTCTCAGATGCTGTTGTGTCTGTCGGGTTTGAATATGAGACCTGTCCCAGTCTAAT 360 
QUERY : 3 627 TCTC TGGGAGAAAAGGACAGCCCTCCTTCAGGGAT TCGAGCTGGAC C C CT C C AACCTCGG 3686 

Ml MIMIIIIIMIMIIIIIIIIIM IM III IMMMIIM1IIIIII llllll 

SBJCT: 3 61 T CTC TGGGAGAAAAGGACAGCCCTCCTTCAGGGATT CGAGC TGGAC CCCTCC AACCT CGG 420 
QUERY: 3687 TGGCTGGTCCCTAGACAAACACCACATCCTCAATGTTAAAAGTGGAATCCTACACAAAGG 3746 

I Ml 1 1 MM I MMM 1 1 1 III 1 1 M M M 1 1 IM M Ml 1 1 1 1 1 II I IM M MM 1 1 

SBJCT: 421 TGGCTGGTC CCTAGACAAACACCACATCCTCAATGT TAAAAGTGGAATC CTACACAAAGG 480 
QUERY: 3747 C ACTGGGGAAAACC AGTTCCTGACCCAGCAGC CTGCCATCAT CAC C AGCATCATGGGCAA 3806 

MMMMMIMMIMM Mill! IM Ml IM MMMMMMMMIMM III 

SBJCT: 481 CACTGGGGAAAACCAGTT C CTGACCCAG CAGCCTGC CATCATCACC AGCATCATGGGCAA 540 
QUERY : 3807 TGGTCGCCGCCGGAGCATTTCCTGTCCCAGCTGCAACGGCCTTGCTGAAGGCAACAAGCT 3866 

I III 1 1 1 1 MM ill 1 1 1 1 1 1 M M M M I III 1 1! 1 1 1 1 M 1 1 1 1 1 1 MM 1 1 MM 1 1 

SBJCT: 541 TGGTCGCCGCCGGAGCATTTCCTGTCCCAGCTGCAACGGCCTTGCTGAAGGCAACAAGCT 600 
QUERY : 3 867 GCTGGCCCCAGTGGCTCTGGCTGTTGGAATCGATGGGAGCCTCTATGTGGGTGACTTCAA 3926 

1 1 1 M M 1 1 M 1 1 1 1 1 1 ! i M i I M 1 1 1 1 1 i 1 1 1 II 1 1 1 M 1 1 M 1 1 1 i I M 1 1 1 1 1 1 1 1 

SBJCT: 601 GCTGGCCCCAGTGGCTCTGGCTGTTGGAATCGATGGGAGCCTCTATGTGGGTGACTTCAA 660 
QUERY : 3927 TTAC ATCCGACG CAT CT TTC CCTCT CGAAATGTGAC CAGCATCTTGGAGTTACGAAATAA 3986 

MIMIMIMI MIIIMM IMMIMI Ml III M I IMMMMMIIMIIMM 

SBJCT: 661 TTACATCCGACGCATCTTTC CCTCT CGAAATGTGAC CAGCATCTTGGAGTTACGAAATAA 720 
QUERY: 3 987 AGAGTTTAAACATAGC AACAAC CCAGCACACAAGTACT ACTTGGCAGTGGAC CC CGTGTC 4046 

1 1 1 1 II II i M 1 1 1 1 1 1 1 II M II 1 1 1 1 1 MM MM 1 1 1 1 IM IIMI MMM 1 1 1 M 

SBJCT : 721 AGAGTT TAAACATAGCAAC AACCCAGCACACAAGT ACT ACTTGGCAGTGGAC CCCGTGT C 780 
QUERY: 4047 CGGC TCGCT CTACGTGT CCGAC ACCAACAGCAGGAGAAT CT ACCGCGTC AAGTCTCTGAG 4106 

IIMM MMM IMIMMI III MUM III III MMMIIMIIIIIIIIIIIMI 

SBJCT : 781 CGGCTCGCT CTACGTGT CCGACACCAACAGCAGGAGAATCT ACCGCGTC AAGTCTCTGAG 840 
QUERY : 4107 TGGAACCAAAGACCTGGCTGGGAATTCGGAAGTTGTGGCAGGGACGGGAGAGCAGTGTCT 4166 

Ml IM IM IM III III III I II IIMM MMMMIMMMMIMIMIM MM 

SBJCT: 841 TGGAAC CAAAGACCTGGCTGGGAATTCGGAAGTTGTGGCAGGGACGGGAGAGCAGTGT CT 900 
QUERY: 4167 ACCCTTTGATGAAG C C CGC TGCGGGGATGGAGGGAAGGCCAT AGATGC AACCCTGATGAG 4226 

I MM I II 1 1 1 III 1 1 II 1 1 II 1 1 1 IM 1 1 M III 1 1 1 1 1 1 1 MM 1 1 1 1 1 1 II II! Ml 

SBJCT : 901 AC CCTTTGATGAAGCCC GCTGCGGGGATGGAGGGAAGGC CATAGATGCAACCCTGATGAG 960 
QUERY: 4227 CCCGAGAGGTAT TGC AGTAGACAAGAATGGGCT CATGT ACTTTGTCGATGCCACCATGAT 4286 

llllll III Ml MMM IIIMM MIMMIIIMMMMMIMMMMIMM 

SBJCT : 961 CCCGAGAGGTATTGCAGTAGACAAGAATGGGCT CATGT ACTTTGTCGATGCCACCATGAT 1020 
QUERY: 4287 C CGGAAGGTTGACCAGAATGGAATCATCTCCAC CCTGCTGGGCT CC AATGACCTCACTGC 4346 

MMMM III MIMMMMMMMMIMMIMM III MMIMIMM MM 

SBJCT: 1021 CCGGAAGGTTGACCAGAATGGAATCATCTCCACCCTGCTGGGCTCC AATGACCTCACTGC 1080 
QUERY: 4347 CGTC CGGCCGCTGAGCTGTGATTCCAGC AT GGATGTAG CCC AGGTT CGT CTGGAGTGGCC 4406 

I II M I III I IM I! MM 1 1 MM I II I M II 1 1 1 M M I II! 1 1 1 1 1 1 1 1 1 MM M I 

SBJCT : 1081 CGTC CGGCCGCTGAGCTGTGATTCCAGCATGGATGTAGCCC AGGTT CGT CTGGAGTGGCC 1140 
QUERY : 4407 AACAGAC CT TGCTGTCAATC C C ATGGAT AACTCCTTGT ATGTTCTAGAGAACAATGT CAT 4466 

1 1 1 1 M ! 1 1 1 1 1 1 1 1 1 1 j 1 1 M I M 1 1 1 1 1 1 1 ! 1 1 i M 1 1 1 M 1 1 1 1 1 M 1 1 1 1 1 M 1 1 1 

SBJCT : 1141 AACAGACCTTGCTGTCAAT C CC ATGGAT AACT C CTTGTATGTT CTAGAGAACAATGTCAT 1200 
QUERY: 4467 C CTT CGAATCAC CGAGAACC ACC AAGTCAGCATCATTG CGGGACGCCCC ATGCACTG CCA 4526 

MMM MMi MMMMIIIIMMMIM IMIMIIMMMIIIIIMMI 

SBJCT: 1201 C CT TCGAAT CAC CGAGAACC ACCAAGT C AGC ATCATTGCGGGACGCCCCATGCACTG C C A 1260 
QUERY : 4527 AGTTCCTGGCATTGACTACTCACTCAGCAAACTAGCCATTCACTCTGCCCTGGAGTCAGC 4586 

III III IIIIIIIIIIIIIIMIMIIII III IM Ml III III III IIMIIMMIII 

SBJCT : 1261 AGTTCCTGGCATTGACTACTCACTCAGCAAACTAGCCATTCACTCTGCCCTGGAGTCAGC 1320 
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QUERY: 4587 CAGTGCC ATTGC CATTT CT C ACACTGGGGTCCT CTACATCACTGAG ACAGATGAGAAGAA 4646 

MMMMMIMMIMMMMIIMM IM III IIMII IliilMII III III IM 

SBJCT: 1321 C AGTGCCATTGCCATT T CTC AC ACTGGGGT CCT CTACATCAC TGAGACAGATGAGAAGAA 1380 
QUERY: 4647 GATTAACCGT CTACGCC AGGTAACAACCAACGGGGAGATC TGCCTTTT AGCTGGGGC AGC 4706 

II IM III III MMM III MIMIMM III III III Ml III III I MMM MM! 

SBJCT: 1381 GATTAACCGTCTACGCCAGGTAACAACCAACGGGGAGATCTGCCTTTTAGCTGGGGCAGC 1440 
QUERY: 4 707 CTCGGACTGCGACTGCAAAAACGATGTCAATTGCAACTGCTATTCAGGAGATGATGCCTA 4766 

MM IIIIIIIIIIIIIIMIIIIMIMMII 111 III II i II I IIMII llllllll! 

SBJCT : 1441 CTCGGACTGCGACTGCAAAAACGATGTCAATTGCAACTGCTATTCAGGAGATGATGCCTA 1500 
QUERY: 4767 CGCGACTGATGCCAT CTTGAATTCCCC ATC ATC CTT AG CTGTAGCTCCAGATGGTAC CAT 4826 

IMMMMIMIMIIMIMM III Ml III III II MMIM IMIMMMMMI 

SBJCT: 1501 CGCGACTGATGCCATC TTGAATTCCCCAT C ATCCTTAGC TGTAGCT CCAGATGGT AC CAT 1560 
QUERY : 4827 T TACATTGCAGACC TTGGAAATATT CGGATCAGGGCGGTC AGCAAGAAC AAGCC TGTT CT 4886 

! Ml 1 1 III MM MM 1 1 1 1 1 MMIMI 1 1 MiMM 1 1 1 1 1 M MM IMIMM 1 1 

SBJCT: 1561 TTACATTGCAGACCTTGGAAATATTCGGATCAGGGCGGTCAGCAAGAACAAGCCTGTTCT 1620 
QUERY: 4 887 T AATGC CTT CAACC AGTATGAGGC TGC ATC CC C CGGAGAGCAGGAGTTATATGTTTTCAA 4946 

II IM MMMMI MMM MM IIMII III III III Ml 1 1 II MMM IMIMM 

SBJCT: 1621 T AATGC CTT CAACCAGTATGAGGCTGCATC C C CCGGAGAGC AGGAGTT ATATGTTTT CAA 1680 
QUERY: 4947 CGCTGATGGCATCCACCAATACACTGTGAGCCTGGTGACAGGGGAGTACTTGTACAATTT 5006 

IMIMMMMIMMMMIM MMM EM III MIMIIIIIMIMIIIIIIMI 

SBJCT : 1681 CGCTGATGGCATCCACCAATACACTGTGAGCCTGGTGACAGGGGAGTACTTGTACAATTT 1740 
QUERY : 5007 C ACATATAGTAC TGACAATGATGT C ACT GAATTGATTGACAATAATGGGAATTCCCTGAA 5066 

Mill MM Ml Ml III IMIII IMIM III I II i III IIMII III MMM III II 

SBJCT: 1741 C ACATATAGTACTGACAATGATGT C ACTGAATTGAT TGACAATAATGGGAATTCCCTGAA 1800 
QUERY: 5067 GATCCGTCGGGACAGCAGTGGCATGCCCCGTCACCTGCTCATGCCTGACAACCAGATCAT 5126 

1 1 M 1 1 1 1 M 1 1 1 1 MM I II M! 1 1 1 1 1 1 1 M MM M I Ml I M 1 1 1 1 IMM III M 

SBJCT: 1801 GATC CGTCGGGACAGCAGTGGC ATGCCCCGT CACCTGCT CATGC CTGACAACCAGATC AT 1860 
QUERY: 5127 C AC CCT CAC CGTGGGCACCAATGGAGGC CT C AAAGT CGTGTCC ACACAGAAC CTGGAGCT 5186 

I M I M 1 1 1 IM 1 1 1 1 1 MM 1 1 1 1 MMMM 1 1 1 IM M MM I MM M MMM M 

SBJCT: 1861 CACCCTCACCGTGGGCACCAATGGAGGCCTCAAAGTCGTGTCCACACAGAAC CTGGAGCT 1920 
QUERY: 5187 TGGTCTCATGAC CT ATGATGGCAAC AC TGGGCT CCTGGCCACCAAGAGCGATGAAACAGG 524 6 

E 1 1 1 1 1 1 1 1 ! 1 1 M 1 1 1 1 1 1 i E 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 

SBJCT: 1921 TGGTCTCATGACCTATGATGGCAACACTGGGCT CCTGGCCACCAAGAGCGATGAAACAGG 1980 



QUERY: 5247 ATGGACGACTTTCT ATGACTATGACCACGAAGGCCGCCTGAC CAACGTGACGCGCCC CAC 5306 

Mill I III III IIMII IIMII III I II I MMM IIMMMM II I II MMMM 

SBJCT : 1981 ATGGACGACTTT CTATGAC T ATGACCACGAAGGCCGCCTGACCAACGTGACG CGC C C CAC 2040 
QUERY : 5307 GGGGGTGGT AACCAGT C TGC ACCGGGAAATGGAGAAAT C TATTACCATTGAC AT TGAGAA 5366 

IIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIMIIIIIlilllllllllll 

SBJCT: 2041 GGGGGTGGT AAC CAGTCTGC AC CGGGAAATGGAGAAAT CTATTACCATTGACATTGAGAA 2100 
QUERY: 5367 CTCC AACCGTGATGATGACGTCACTGT C ATC ACCAACCT CTCTTCAGTAGAGGC CTC CTA 5426 

MIMMII Ml Ml III MM II I IM Ml MIMM II III I II Ml IMIMI III I 

SBJCT : 2101 CTCCAAC CGTGATGATGACGT C AC TGTC AT CAC CAACCTCT CTT CAGTAGAGGCCTCCTA 2160 
QUERY: 5427 CACAGTGGTACAAGATCAAGTT CGGAAC AGCTACCAGCTCTGTAAT AATGGT AC CCTGAG 5486 

MM M II Ml 1 1 MM 1 1 Ml IMM 1 1 1 1 1 MM 1 1 MM 1 1 II III 1 1 1 1 1 IM I II 

SBJCT: 2161 CACAGTGGTACAAGAT C AAGTT CGGAACAG CTACCAGCTCTGTAAT AATGGT AC C CTGAG 2220 
QUERY : 5487 GGTGATGTATGCTAATGGGATGGGTATCAGCTTCC ACAGCGAGC CC CATGTC CTAGCGGG 5546 

M I II 1 1 1 MM I MIMM 1 1 1 1 1 II Ml MM 1 1 M Mi Ml 1 1 1 1 1 1 IM I Ml I M 

SBJCT: 2221 GGTGATGTATGCTAATGGGATGGGTAT CAGCTT CCACAGCGAGC CC CATGT C CTAGCGGG 2280 
QUERY: 5547 CAC C ATCAC C C C CACC ATTGGACGCTGC AACATCTC C CTGC CT ATGGAGAATGGCTT AAA 5606 

II 1 1 1 1 MIIM Ml 1 1 1 1 1 1 1 II MM M 1 1 1 MMM II 1 1 MM II I IM I MMM 

SBJCT: 2281 CACC ATCAC CCCCACCATTGGACGC TGC AACATCTCCCTGCCTATGGAGAATGGCTT AAA 2340 
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QUERY: 5607 CTCCATTGAGTGGCGCCTAAGAAAGGAACAGATTAAAGGCAAAGTCACCATCTTTGGCAG 5666 

IIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIMMIIIMIII 

SBJCT: 2341 CTCCATTGAGTGGCGCCTAAGAAAGGAACAGATTAAAGGCAAAGTCACCATCTTTGGCAG 2400 
QUERY : 5667 GAAGCTC CGGGTCCATGGAAGAAATCTCTTGTCCATTGACT ATG AT CGAAAT ATTCGGAC 5726 

III llllllllllllllll MM III Mill! Ml III llllliimil IIIIMIII 

SBJCT: 2401 GAAGCT C CGGGTCCATGGAAGAAATCTCTTGT CCATTGACTATGAT CGAAAT ATT CGGAC 2460 
QUERY: 5727 TGAAAAGATCTATGATGACCACCGGAAGTTCACCCTGAGGATCATTTATGACCAGGTGGG 5786 

IIIIMIllllllllllllllllllMIIIIIMIIIIIIMIIIIIIMMIIMIIII 

SBJCT: 2461 TGAAAAGATCTATGATGACCAC CGGAAGTT CACCCTGAGGATCATTTATGACCAGGTGGG 2520 
QUERY : 5787 CCGCCCCTTCCTCTGGCTGCCCAGCAGCGGGCTGGCAGCTGTCAACGTGTCATACTTCTT 5846 

MM 1 1 1 1 MM Ml 1 1 II I MM! MM II II Ml 1 1 1 1 II M M 1 1 1 1 1 1 II II MM 

SBJCT: 2521 CCGCCCCTTCCTCTGGCTGCCCAGCAGCGGGCTGGCAGCTGTCAACGTGTCATACTTCTT 2580 
QUERY: 5847 C AATGGGCGCCTGG CTGGGCTT CAGCGTGGGGC CATGAGCGAGAGGACAGACAT CGACAA 5906 

Illlllllllllll IMMM IMIIMMMMM IIMMIIIIIIIIIMIMIIII 

SBJCT : 2581 C AATGGGCGCCTGGCTGGGCTTCAG CGTGGGGCC ATGAGCGAGAGGACAGAC AT CGACAA 2640 
QUERY: 5907 GCAAGGCCGCATCGTGTCCCGCATGTTCGCTGACGGGAAAGTGTGGAGCTACTCCTACCT 5966 

! 1 1 1 1 1 1 1 1 III !! II 1 1 1 1 1 1 III I II IMII 1 1 1 1 1 1 1! 1 1 1 Ml 1 1 1 III 1 1 1 1 1 1 1 

SBJCT: 2641 GCAAGGCCGCATCGTGTCCCGCATGTTCGCTGACGGGAAAGTGTGGAGCTACTCCTACCT 2700 
QUERY: 5967 T GAC AAGTC CATGGTCCT C C TGCTT CAGAGCCAACGTC AGTATATATTTGAGTATGACT C 6 026 

MMIMM III IIIIIIMIMI III III MMM MIIIMI IIMIIIIMIIMM 

SBJCT: 2701 TGACAAGTCCATGGTCCTCCTGCTT CAGAGCCAACGTC AGTATATATTTGAGTATGACTC 2760 
QUERY: 6027 CTCTGACCGCCTCCTTGCCGTCACCATGCCCAGCGTGGCCCGGCACAGCATGTCCACACA 6086 

1 1 1 1 1 1 IM 1 1 MMM! 1 1 1 MIM IMi 1 1 M II 1 1 1 M IM 1 1 III MM MM! I II 

SBJCT : 2761 CTCTGACCGCCTCCTTGCCGTCACCATGCCCAGCGTGGCCCGGCACAGCATGTCCACACA 2820 
QUERY: 6087 CACCTCCATCGGCTACATCCGTAATATTTACAACCCGCCTGAAAGCAATGCTTCGGTCAT 6146 

MM! I II I III III IIMMIII MM III II I MMIMM MMM MM II I MM 

SBJCT: 2821 CACCTCCATCGGCTACATCCGTAATATTTACAACCCGCCTGAAAGCAATGCTTCGGTCAT 2880 
QUERY: 6147 CTTTGACTACAGTGATGACGGCCGC ATC CTGAAGACCTCCTTTT TGGGC ACCGGACGCC A 6206 

Ml II 1 1 M MM I Ml M I II II I II I M I IM ll II II M MMM 1 1 MM MM I M 

SBJCT: 2 881 CTTTGACTACAGTGATGACGGC CGCATC CTGAAGAC CTCCTTTTTGGGCACCGGACGCCA 2 940 
QUERY: 6207 GGTGTTCT ACAAGTATGGGAAACTCTC CAAGTT ATC AGAGATTGTCTACGACAGT AC CGC 6266 

I MMMII II I II I II II MMM Ml MMM 1 1 II Ml Ml 1 1 MMM I MM II I 

SBJCT: 2941 GGTGTTCTACAAGTATGGGAAACTCTCCAAGTTATCAGAGATTGTCTACGACAGTACCGC 3000 
QUERY: 6267 CGTCACCTTCGGGTATGACGAGACCACTGGTGTCTTGAAGATGGTCAACCTCCAAAGTGG 6326 

M I II 1 1 M IM M 1 1 1 II I M II MM 1 1 1 1 1 Ml M M 1 1 1 1 1 M II M 1 1 1 1 MM I 

SBJCT: 3 001 CGTCACCTTCGGGTATGACGAGACCACTGGTGTCTTGAAGATGGTCAACCTCCAAAGTGG 3 060 
QUERY: 6327 GGGCTTCTCCTGCACCATCAGGTACCGGAAGATTGGCCCCCTGGTGGACAAGCAGATCTA 6386 

I II II 1 1 M IM II Ml 1 1 1 II II MM I! MMM 1 1 II II M Ml I II MM MM II 

SBJCT: 3 061 GGGCTT CTCCTGCAC CATC AGGTACCGGAAGAT TGGCCCCCTGGTGGACAAGC AGATCTA 3120 
QUERY: 6387 CAGGTTCTCCGAGGAAGGCATGGTCAATGCCAGGTTTGACTACACCTATCATGACAACAG 6446 

IMI II IM II 1 1 1 1 M 1 1 1 IMMM Ml II I II I II 1 1! MM 1 1 1 1 1 M Ml I MM 

SBJCT: 3121 CAGGTTCTCCGAGGAAGGCATGGTCAATGCCAGGTTTGACTACACCTATCATGACAACAG 3180 
QUERY: 6447 CTTCCGCATCGCAAGCATCAAGCCCGTCATAAGTGAGACTCCCCTCCCCGTTGACCTCTA 6506 

IIMM III Ml MIIIIIIIIIIIIIMIIIIIMM MIMMMMIMMM III 

SBJCT: 3181 CTTCCGCATCGCAAGCATCAAGCCCGTCATAAGTGAGACTCCCCTCCCCGTTGACCTCTA 3240 
QUERY : 6507 CCGCTATGATGAGATTT C TGGCAAGGTGGAACACTTTGGT AAGT T TGGAGTC ATCTATTA 6566 

1 1 1 1 M M 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 M 1 1 1! I i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M i 1 1 1 1 

SBJCT: 3241 CCGCTATGATGAGATTTCTGGCAAGGTGGAACACTTTGGTAAGT TTGGAGTCAT CTATTA 3300 



QUERY : 6567 TGAC ATCAACCAGATCATCACCACTGC CGTGATGACCCT CAGCAAACACTTCGACACCCA 6626 

Mill! Ml III II III IIIIIIIIIIIMIII II IM IM MMM Ml MIMMIM 

SBJCT: 3301 TGAC AT CAACCAGATCATCACCACTGCC GTGATGACCCTC AGCAAACAC T TCGACAC CCA 3360 
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QUERY: 6627 TGGGCGGATCAAGGAGGTCCAGTATGAGATGTTCCGGTCCCTC7VTGTACTGGATGACGGT 6686 

iiiimmiiiMiiiiiimmiiiiiiiiimiiiimiiiiiiiiiiiMi 

SBJCT: 3361 TGGG CGGATC AAGGAGGTCC AGTATGAGATGTT CCGGT C C C TCATGTACTGGATGACGGT 3420 
QUERY: 6687 GCAATATGACAGCATGGGCAGGGTGATCAAGAGGGAGCTAAAACTGGGGCCCTATGCCAA 6746 

MM III MiMMIHMIMMMIMi MMMiMMIMMMIM MMHM! 

SBJCT: 3421 GCAATATGACAGCATGGGCAGGGTGATCAAGAGGGAGCTAAAACTGGGGCCCTATGCCAA 3480 
QUERY: 6747 T ACCACGAAGTACACCT ATGACTACGATGGGGACGGGCAGCT C CAGAGCGTGGC CGT CAA 6806 

I 1 1 1 1 1 1 M 1 1 1 MM 1 1 M M M M 1 1 III Ml li 1 1 1 1 1 II 1 1 M M Ml 1 1 1 1 II 

SBJCT: 3481 T ACCACGAAGTACACCT ATGACTACGATGGGGACGGGCAGCTCCAGAGCGTGGC CGT CAA 3540 
QUERY: 6807 TGAC CGC C CGACCTGGCGCT AC AGCTATGACCT TAATGGGAATCTC CACTTACTGAACCC 6866 

MIIIMIMIMMIMMIMIIIIMIIIIIIMMIIIIIMIIMIIIIMMM 

SBJCT: 3541 TGACCGCCCGACCTGGCGCTACAGCTATGACCTTAATGGGAATCTCCACTTACTGAACCC 3600 
QUERY: 6867 AGGC AACAGTGTGCGCCTCATGCC C TTGCGCTATGACCTCCGGGATCGGATAAC CAGACT 6926 

llllllllllllllllll llllllllllll III IIIIIIIIIIIIIIIIIIMIIIIMI 

SBJCT : 3601 AGGC AACAGTGTGCGCCTCATGCCCTTGCGCTATGAC CTC CGGGAT CGGATAACCAGACT 3660 
QUERY : 6927 CGGGGATGTGC AGTACAAAAT TGACGACGATGGCTATC TGTGCC AGAGAGGGTCTGACAT 6986 

IIMIIIIMIIIII IMIII III llllll illlll IIIMI IIIMIMIIIMIIIII 

SBJCT: 3661 CGGGGATGTGCAGTACAAAATTGACGACGATGGCTATCTGTGCCAGAGAGGGT C TGACAT 3720 
QUERY: 6987 C TTCGAATAC AATT C CAAGGGCCTC CTAAC AAGAGCCTACAACAAGGCCAGCGGGTGGAG 7 046 

Miiiiiiiiiiimi mm nil ii ill iii iii iiinnmiiMiMiiiiui 

SBJCT : 3 721 CTTCGAATACAATT CCAAGGGC CT CCTAAC AAGAGCCTACAACAAGGCCAGCGGGTGGAG 3 780 
QUERY: 7047 TGTCCAGTACCGCTATGATGGCGTAGGACGGCGGGCTTCCTACAAGACCAACCTGGGCCA 7106 

Illlllll IM MIIIMM llllll Ml MMMIMMMMMMMIIMM Ml 

SBJCT: 3781 TGTCCAGTACCGCTATGATGGCGTAGGACGGCGGGCTTCCTACAAGACCAACCTGGGCCA 3 840 
QUERY : 710 7 C CACCTGC AGTACTT CT ACT CTGAC CT C CAC AACCCGACGCGCATC ACCCATGTCT AC AA 7166 

M MIMIMI I Ml MMM MMMM IM II I II I III III III III III I II I II 1 1 

SBJCT: 3841 CC ACCTGC AGTACT TCT ACT CTGAC C TC CACAACCCGACGCGCATC ACC C AT GTCTACAA 3 900 
QUERY : 7167 TCACTCCAACT CGGAGATTAC C TCACTGTACTACGAC CTC C AGGGCCAC C TCTTTGC CAT 7226 

II I MMIMM MMMMI MM II I IIIMI MM IMMIII Ml II! I MIMI I 

SBJCT: 3 901 TCACT C CAACTCGGAGATTACCTCACTGTACTACGACC TCC AGGGC CACCTCTTTGC CAT 3 960 



QUERY: 7227 GGAGAGCAGC AGTGGGGAGGAGTACTATGT TGCCTCTGATAACACAGGGACT C C TCTGGC 7286 

MMMM! IMIMM I III I II I II I MMMMI III MMM III 1 1! MMMI I 

SBJCT: 3961 GGAGAGCAGCAGTGGGGAGGAGTACTATGTTGCCTCTGATAACACAGGGACTCC TCTGGC 4 020 
QUERY: 7287 TGTGTTCAGCATCAACGGCCTCATGATCAAACAGCTGCAGTACACGGCCTATGGGGAGAT 7346 

Illlllll IlilMIIIIIIIMIMilllllllMMIIIIIIIIIIIIIIIIIIII 

SBJCT: 4021 TGTGTTCAGCATCAACGGCCTCATGATCAAACAGCTGCAGTACACGGCCTATGGGGAGAT 4080 
QUERY: 7347 TTATTATGACTCCAACCCCGACTTCCAGATGGTCATTGGCTTCCATGGGGGACTCTATGA 7406 

M 1 1 1 S I i M M 1 1 M i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 M 

SBJCT : 4081 T TAT TATGACTCCAAC CCCGACTTCCAGATGGTCATTGGCTTCCAT GGGGGACT CTATGA 4140 
QUERY: 7407 CCCCCTGACCAAGCTGGTCCACTTCACTCAGCGTGATTATGATGTGCTGGCAGGACGATG 7466 

MMM III III llllll lllllll MIMIMIMIMM IIIMI lllllll II III 

SBJCT: 4141 CCCCCTGACCAAGCTGGTCCACTTCACTCAGCGTGATTATGATGTGCTGGCAGGACGATG 4200 
QUERY: 7467 GACCTCCCCAGACTATACCATGTGGAAAAACGTGGGCAAGGAGCCGGCCCCCTTTAACCT 7526 

IMIIMI MMI IMIMIIIIIIMIIIMMMIMI MIMIMMIMM 

SBJCT: 4201 GAC CT C CCCAGACTATAC CATGTGGAAAAACGTGGGC AAGGAGCCGGC CCCCTTTAAC C T 4260 
QUERY : 7527 GTATATGTTCAAGAGCAACAAT CCT CT C AGCAGTGAGCTAGATTTGAAGAACTACGTGAC 7586 

M 1 1 Ml II 1 1 1 M M Ml ! 1 1 1 M IM II 1 1 II 1 1 1 1 II MM M M II 1 1 M M I M I 

SBJCT: 4261 GTAT ATGTTCAAGAGCAACAATC CT CTC AGC AGTGAGCTAGATT TGAAGAACTACGTGAC 4320 
QUERY : 7587 AGATGTGAAAAGCTGGCTTGTGATGTTTGGATTTCAGCTTAGC AAC ATCATT C C TGGCTT 7 646 

II MMM MMIIMIMM MIMIMIMIMM III llllll Mill lllllll 

SBJCT : 4321 AGATGTGAAAAGCTGGCTTGTGATGTTTGGATTT CAGC T T AGC AAC AT C ATTCCTGGCTT 4380 
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QUERY : 7647 CCCGAGAGCCAAAATGTATTTCGTGC CT CCTCCCTATGAAT TGTCAGAGAGT CAAGCAAG 7706 

I 111 IMMI IMEIIM1IIIIIMIHI III IIMIMIMIIMI III 111 III II 

SBJCT: 4381 C CCGAGAGCCAAAATGTATTTCGTGCC TCCTCCCTATGAATTGTCAGAGAGT CAAGCAAG 4440 
QUERY: 7707 TGAGAATGGACAGCTCATTACAGGTGTCCAACAGAC AACAGAGAGACATAAC CAGGC CTT 7766 

MMM IMMMIIMMMIMMMl II! Ml MMIMMIMMMII IMMI 

SBJCT : 4441 TGAGAATGGACAGCTCATTACAGGTGTCCAACAGACAACAGAGAGACATAACCAGGCCTT 4500 
QUERY: 7767 CATGGCTCTGGAAGGACAGGTCATTACTAAAAAGCTCCACGCCAGCATCCGAGAGAAAGC 7826 

1 MM II II M Ml MMM II II M II M II Mi M Mi 111 II II MM II MM I 

SBJCT: 4501 CATGGCTCTGGAAGGACAGGTCATTACTAAAAAGCTCCACGCCAGCATCCGAGAGAAAGC 4560 
QUERY: 7827 AGGTCACTGGTTTGCCACCACCACGCCCATC^TTGGCAAAGGCATCATGTTTGCCATCAA 7886 

M IM MMMMI III Ml Ml I MMIMM IM IMMMMMM MMIMM M 

SBJCT: 4561 AGGTC^CTGGTTTGCCACC^CCACGCCCATCATTGGCAAAGGCATCATGTTTGCCATCAA 4620 
QUERY: 7887 AGAAGGGCGGGTGACCACGGGCGTGTCCAGCATCGCCAGCGAAGATAGCCGCAAGGTGGC 7946 

i I i M 1 M 1 1 1 M 1 1 : 1 1 M : 1 M M 1 1 1 1 1 1 1 1 1 1 1 ! I II II 1 1 1 1 1 1 1 1 

SBJCT: 4621 AGAAGGGCGGGTGACCACGGGCGTGT CCAGCAT CGC CAGCGAAGATAGCCGCAAGGTGGC 4680 
QUERY: 7947 ATCTGTGCTGAACAACGCCTACTAC CTGGACAAGATGCACTACAGCAT CGAGGGC AAGGA 8006 

MIIMlllllllll III II lllillMII III II1IIIIIMIIMIMII IIMIMI 

SBJCT: 4681 ATCTGTGCTGAACAACGCCTACTAC CTGGACAAGATGCACTACAGCATCGAGGGCAAGGA 4740 
QUERY: 8007 CACCCACTACTTTGTGAAGATTGGCTCAGCCGATGGCGACCTGGTCACACTAGGCACCAC 8066 

II II I M II II I M M MM II II II MMM II M i I M M MM II II I M 1 II II 

SBJCT : 4741 CACCCACTACTTTGTGAAGATTGGCT CAGCCGATGG CGACCTGGTC ACACTAGGCACC AC 4 800 
QUERY: 8067 C ATCGGCCGCAAGGTGCTAGAGAGCGGGGTGAACGTGACCGTGT CCCAG CC C ACGCTGCT 8126 

llllllllllll llllll IMIIIMI Ml IIMII llllllllllllllll llllllll 

SBJCT : 4 801 CATCGGCCGCAAGGTGCTAGAGAGCGGGGTGAACGTGACCGTGTCCCAGCCC ACGCTGCT 4 860 
QUERY : 8127 GGTC AACGGCAGGACTCGAAGGTTCACGAAC AT TGAGTTC CAGTAC TCC ACGCTGCTGCT 8186 

MIMMIMI I MM! MM Ml III III Ml I II I III MM Mill IM IMM 1 1 1 

SBJCT: 4861 GGTC AACGGCAGGACT CGAAGGTTCACGAAC ATTGAGTT CC AGT ACTCC ACGCTGC TGCT 4920 
QUERY: 8187 CAGCATCCGCTATGGCCTCACCCCCGACACCCTGGACGAAGAGAAGGCCCGCGTCCTGGA 8246 

Mill I Ml IM IMMI III IMIMMM II MM llllll III Ml IM Ml I II II 

SBJCT: 4 921 CAGCATCCGCTATGGCCTCACCCCCGACACCCTGGACGAAGAGAAGGCCCGCGTCCTGGA 4980 
QUERY: 8247 CCAGGCGAGACAGAGGGCCCTGGGCACGGCCTGGGCCAAGGAGCAGCAGAAAGCCAGGGA 8306 

I MMMI! 1 1 1 1 1 II IMM MM 1 1 MMM Ml 1 1 IM II I IMIIIMI 1 1 M IM 

SBJCT: 4981 CCAGGCGAGACAGAGGGCC C TGGGC ACGGC C TGGGC CAAGGAGCAGC AGAAAGC CAGGGA 5040 
QUERY: 8307 CGGGAGAGAGGGGAGC C GCCTGTGGACTGAGGGCGAGAAGC AGC AGCTT CTGAGCACCGG 8366 

llllll III III IMIIMM III III MIMIIMMMMIMII llllll III I II 

SBJCT: 5041 CGGGAGAGAGGGGAGCCGCCTGTGGACT GAGGGCGAGAAGCAGC AGCTTCTGAGCAC CGG 5100 
QUERY: 8367 GCGCGTGCAAGGGTACGAGGGATAT TACGTGCTT CCCGTGGAGC AATAC C CAGAGCTTGC 8426 

II 1 1 M M! IMM 1 1 1 III I MM IM 1 1 IM ill 1 1 1 1 1 MMMM Mill 1 1 MM 

SBJCT: 5101 GCGCGTGCAAGGGT ACGAGGGATATTACGTGCT TCC CGTGGAGCAATAC CCAGAGCTTGC 5160 
QUERY: 8427 AGACAGTAGCAGCAACATCCAGTTTTTAAGACAGAATGAGATGGGAAAGAGGTAACAAAA 8486 

Mi MM 1 1 1 II M I III 1 1 M 1 1 1 1 1 MM I M 1 1 i MM MM II MM Ml MMM! 

SBJCT: 5161 AGACAGTAGCAGCAACATCCAGTTTTTAAGACAGAATGAGATGGGAAAGAGGTAACAAAA 5220 
QUERY: 8487 TAATCTGCTGCCATTCCTTGTCTGAATGGCTCAGCAGGAGTAACTGTTATCTCCTCTCCT 8546 

III III MMIIIIIIII IMMIMIIIIIIIIIMIIII III IIIIIIIIMMMI 

SBJCT: 5221 TAATCTGCTGCCATTCCTTGTCTGAATGGCTCAGCAGGAGTAACTGTTATCTCCTCTCCT 5280 
QUERY : 8547 AAGGAGATGAAGACCTAACAGGGGCACTGCGGCTGGGCTGCTTTAGGAGACCAAGTGGCA 8606 

llllll Ml III IMIMIMMIMIMIMIIIIII III III IMIIMM IIMII 

SBJCT: 5281 AAGGAGATGAAGAC CTAACAGGGGC ACTGCGGCTGGGCTGC T T T AGGAGACC AAGTGGCA 5340 
QUERY : 8607 AGAAAGCTCACATT T TTTGAGTTCAAATGCTACTGTC C AAGCGAGAAGTCCCTCATCCTG 8666 

1 M 1 1 1 1 M 1 1 1 1 1 1 1 1 S 1 1 1 1 1 1 [ 1 1 L 1 1 1 1 1 1 ; S L i 1 1 1 1 i i 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 

SBJCT: 5341 AGAAAGCTCACATTTTTTGAGTTCAAAT6CTACTGTCCAAGCGAGAAGTCCCTCATCCTG 5400 
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QUERY: 8667 AAGTAGACT AAAGC C CGGCTGAAAATT CCG AGGAAAACAAAACAAACGAATGAATGAACA 8726 

! 1 1 1 ! M 1 1 1 1 L 1 1 1 1 1 1 ! 1 1 1 1 1 i 1 1 1 1 M 1 > 1 1 1 1 ! 1 1 1 i i i E 1 1 i ! I ! 1 1 1 1 1 1 1 1 1 

SBJCT: 5401 AAGTAGACTAAAGCCCGGCTGAAAATTCCGAGGAAAACAAAACAAACGAATGAATGAACA 5460 
QUERY: 8727 GACACACAC AATGTTCC AAGTTC C CCT AAAATATGAC C C ACTTGTTCTGGGTCTACGCAG 8786 

I II MIMMMMMMMMM MMMMMMMMMMMMMMMM 

SBJCT: 5461 GACACACACAATGTTCCAAGTTCCCCTAAAATATGACCCACTTGTTCTGGGTCTACGCAG 5520 
QUERY: 8787 AAAAGAGACGCAAAGTGT 8804 

I Ml M I M II 1 1 1 MM 

SBJCT: 5521 AAAAGAGACGCAAAGTGT 5538 

SCORE = 1362 BITS (687), EXPECT =0.0 
IDENTITIES = 705/714 (98%) 
STRAND = PLUS / PLUS 
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SCORE = 349 BITS (17S) , EXPECT 
IDENTITIES = 176/176 (100%) 
STRAND = PLUS / PLUS 
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QUERY : 
SB JCT : 



9651 GTCTAATAAGAACTTTGGTACAGGAAC TTTTTTGTAAT AT ACATGTATGAATTGTT C ATC 9710 

III IliilMIIIIMIiimiMIMI IIIMUimi III I Mill IIMIMU 

6385 GTCTAATAAGAACTTTGGTACAGGAACTTTTTTGTAATATACATGTATGAATTGTTCATC 6444 



QUERY: 


9711 


SB JCT : 


6445 


QUERY: 


9771 


SB JCT : 


6505 



ii Miiiiiiiiiiiiiiiiiiiiiiii nun iii iiiiiMii iii ill Mini 

lGTTTTTATAT TAATTTTAATTTGCTGC T AAGCAAAGACT AGGGACAGGCAAAGATAAT 
'ATGGCAAAGTGTTTAAATTGTTTATACATAAATAAAGTCTCTAAAACTCCTGTG 9 82 1 

IIIIIIIIIIIIIIIIIIIIIIMIIIMIMIMIIIIIIMMIIIMIIII 



In this search it was also found that the FCTR3bcd and e nucleic acids had homology 
to five fragments of Mus musculus mRNA for Ten-m2. It has 5498 of 6108 bases (90%) 
identical to bases 2504-8610, 1095 of 1 196 bases (91%) identical to bases 103-1298, 1000 of 
1088 bases (91%) identical to bases 1420-2540, 81 of 89 bases (91%) identical to bases 8655- 
8743, and 30 of 32 bases (93%) identical to bases 7-38 of Mus musculus mRNA for Ten-m2 
(Table 3M). 

Table 3M. BLASTN of FCTR3b, c, d, and e against Mus musculus mRNA for Ten-m2 

Mrna (SEQIDNO:65) 

> GI I 4760777 1 DBJ 1 AB025411 . 1 j AB025411 MUS MUSCULUS MRNA FOR TEN-M2 , COMPLETE CDS 
LENGTH = 87 97 

SCORE = 7263 BITS (3664), EXPECT = 0.0 
IDENTITIES - 5498/6108 (90%), GAPS = 1/6108 (0%) 
STRAND = PLUS / PLUS 

QUERY : 2578 GATGGCTGC CCTGACT TGTGCAACGGTAACGGGAGATG CAC ACTGGGTCAGAAC AGC TGG 2637 

III! II III III !l llllll III IIMIIMIIIIIISIIIIIIIIIIIIIIIIIMII 

SB JCT : 2504 GATGGCTGC C CT GATTTGTGCAACGGTAACGGGAGATGCAC ACTGGGTCAGAAC AGCTGG 2563 
QUERY : 2 63 8 C AGTGTGT C TGC CAGACCGGCTGGAGAGGGCCCGGATGCAACGTTGC CATGGAAACTTCC 2697 

III III III III IIIIIIIIIIIIIMIIIII IIIIIIIIIII lllll Mil II III 

SB JCT: 2564 C AGTGT GTCTGC CAGACCGGCTGGAGAGGG C CTGGATGCAACGT TGCCATGGAAACCTC C 2 623 
QUERY: 2 698 TGTGCTGATAACAAGGATAATGAGGGAGATGGCCTGGTGGATTGTTTGGACCCTGACTGC 2757 

II Mi 1 1 1 MINI I MM 1 1 1 NIM INI 1 1 1 II IN II 1 1 1 1 1 1 1 1 1 1 II 1 1 

SB JCT: 2624 T GCGCTGATAAC AAGGATAATGAGGGAGATGGCCTGGTGGACTGCCTGGACC CTGAC TGC 2683 
QUERY : 2758 TGCCTGCAGTCAGCCTGTCAGAACAGCCTGCTCTGCCGGGGGTCCCGGGACCCACTGGAC 2817 

Mill III Nil INNNIMMIIINNN II I INIIMI lllll 

SB JCT: 2684 TGCCTACAGTCAGCCTGTCAGAACAGCCTGCTCTGCCGGGGGTCTCGGGACCCCTTGGAC 2743 
QUERY: 2818 AT CATT C AGC AGGGC CAGACGGATTGGC CCGCAGTGAAGT C CTT CT ATGACCGTATCAAG 2877 

IIIIIIIIIII II lllll II lllll lllll III III ill III III II llllll 

SB JCT: 2744 ATC ATTC AGCAAGGTCAGACAGACTGGC C T GCAGTGAAGT C CTT CT ATGACCG CAT C AAG 2803 
QUERY: 2878 CTCTTGGCAGGC AAGGATAGCAC CCAC ATC ATTCCTGGAGAGAACC CTTT CAAC AGC AGC 2937 

III III IIIIIIIIIII llilllllllllll llllll III lllll lllll llllll 

SBJCT: 2804 CTCTTGGCAGGC AAGGACAGCAC C CACATC ATTC CTGGAGACAAC C C CT TCAAT AGC AGC 2863 
QUERY : 293 8 TTGGTT TCTCTC ATC CGAGGCC AAGTAGTAACT ACAGATGGAACTCCCCTGGTCGGTGTG 2997 

mi inn iiiiiiiiiiiiiiiiiin i inn mum mi iiiiii 

SBJCT: 2864 CTGGTGTCT CTGAT CCGAGGCC AAGTAGTAACC ATGGATGGGACT C CCTTGGTGGGTGTG 2923 
QUERY : 2998 AACGTGTCTTTT GTC AAGTACCCAAAAT ACGGCTACAC CAT C AC CCGCCAGGATGGC ACG 3 057 

II llllllllllllllllllllllllll II llllll Mill lllllllllllllll 

SBJCT: 2924 AATGTGT CT T TTGTCAAGTACC CAAAAT ATGGCTAC ACCATC ACTCGC C AGGAT GGC ACG 2983 
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QUERY: 3058 TTCGACCTGATCGCAAATGGAGGTGCTTCCTTGACTCTACACTTTGAGCGAGCCCCGTTC 3117 

II llllllll II Illll III II llllllllll lllllllllllllllll III 

SBJCT: 2984 TTTGACCTGATTGCCAATGGGGGTTCTGCCTTGACTCTTCACTTTGAGCGAGCCCCTTTC 3 043 
QUERY: 3118 ATGAGCCAGGAGCGCACTGTGTGGCTGCCGTGGAACAGCTTTTACGCCATGGACACCCTG 3177 

lllllllllllllllll lllllllllll lllllllllll II lllllllllllllll 

SBJCT : 3 044 ATGAGCCAGGAGCGCACAGTGTGGCTGCCATGGAACAGCTTCTATGCCATGGACACCCTG 3103 
QUERY: 3178 GTGATGAAGACCGAGGAGAACTCCATCCCCAGCTGTGACCTCAGTGGCTTTGTCCGGCCT 3237 

II I ! I !! I M 1 1 1 III II IIIIUIIII III III ill llilll I II I II I IMiM I 

SBJCT : 3104 GTAATGAAGACCGAGGAAAACTCCATCCCCAGCTGTGACCT CAGTGGCTTTGT C CGGCC A 3163 
QUERY : 323 8 GATCCAATCATCATCTCCTCCCCACTGTCCACCTTCTTTAGTGCTGCCCCTGGGCAGAAT 3 297 

iiiiiiiiiiiiiiiiiiii ii iiiiiiiiiiiiii ii iii iiiiii in 

SBJCT : 3164 GATCCAATCATCATCTCCTCTCCTCTGTCCACCTTCTTCAGCGCTTCCCCTGCCTCGAAC 3223 
QUERY: 3298 C C CATCGTGC CTGAGAC CCAGGT T C TTC ATGAAGAAATCGAGCTC C CTGGTTCC AATGTG 3357 

Illll IIIIIIIII IIIIIIMIIIIIIMIMI! !l llllllllllll llllllll 

SBJCT : 3224 C CC ATTGTGCCTGAGAC C CAGGTTCTTC ATGAAGAAATTGAGCTCC CTGGTACCAATGTG 3283 
QUERY : 3358 AAACTT CGCT ATCTGAGCTCTAGAACTGCAGGGT AC AAGTCAC TGCTGAAGAT C ACCATG 3417 

II II II Illll IIIIIIIIIIIIIIIIIIII Illll llllllllllllllllll 

SBJCT: 3284 AAGC TCCGTTAT CT CAGCTCTAGAACTGCAGGGTAT AAGT CGCTGCTGAAGATCACC ATG 3343 
QUERY: 3418 ACCC AGTCCACAGTGCCCCTGAAC CT CATT AGGGTT CACCTGATGGTGGCTGTCGAGGGG 3477 

II lllllllllllllll llllllllll IIIIIIIII IIIIIII Illll IIIIII 

SBJCT : 3344 ACGC AGTCC ACAGTGCC CTTGAAC C TCATC AGGGTT C ACTTGATGGTTGCTGTAGAGGGG 3403 
QUERY : 3478 CATCTCTTCCAGAAGTCATTCCAGGCTTCTCCCAACCTGGCCTCCACCTTCATCTGGGAC 3 537 

III Illll III llllllllllllllllll MMIMI I Ml III llllllllllll 

SBJCT: 3404 CATCTCTTCCAGAAGTCATTCCAGGCTTCTCCCAACCTAGCCTACACATTCATCTGGGAC 3463 
QUERY: 353 8 AAGACAGATGCGTATGGCCAAAGGGTGTATGGACTCTCAGATGCTGTTGTGTCTGTCGGG 3597 

lllllllllll IIIIIIIIIIIIII Illll II II lllllllllllllllll III 

SBJCT : 3464 AAGACAGATGCT TATGGC CAAAGGGTTTAT GGC CT AT CGGATGCTGTTGTGTCTGTTGGG 3523 
QUERY : 3598 TTTGAATATGAGACCTGTCC C AGT C TAATTCTCTGGGAGAAAAGGACAGCCCTCCTTCAG 3657 

lllllllllllllllll llllllll II II IIIIIIIIIIIIIIIIIIII IIIIII 

SBJCT : 3524 TTTGAAT ATGAGACCTG C C C CAGTCTC ATC CTGTGGGAGAAAAGGACAGCCCTGCTT CAG 3583 
QUERY: 3 658 GGATT CGAGCTGGAC C C CTCCAACCTCGGTGGCTGGTC CCTAGACAAAC ACCAC AT C CT C 3717 

iiiiii in iii iiiii iiiiiiii ii iiiiiiiiiii iiiiiiiiiiiii mi 

SBJCT : 3584 GGATTCGAGCTGGACCCTTCCAACCTTGGAGGCTGGTCCCTGGACAAACACCACACCCTC 3 643 
QUERY: 3718 AATGTTAAAAGTGGAATCCTACACAAAGGCACTGGGGAAAACCAGTTCCTGACCCAGCAG 3 777 

Illll Illll Illll lllllllllll II Illll lllllllllllllllllllll 

SBJCT: 3 644 AATGTGAAAAGCGGAATACTACACAAAGGGACAGGGGAGAACCAGTTCCTGACCCAGCAG 37 03 
QUERY: 3778 CCTGCCAT C ATC ACCAGCATCATGGGCAATGGT CGC CGCCGGAG CATTT CCTGTCCCAGC 3 837 

IIIIIIIIIIIIII IIIIIIIIIIIII IIIIIIIII I Illll llllllllllll 

SBJCT : 3 704 CCTGC CATC ATC ACGAGC ATC ATGGGCAACGGTCGCCGCAGAAGCATCT CCTGTCCCAGC 3763 
QUERY : 3838 TGCAACGGCCTTGCTGAAGGCAACAAGCTGCTGGCCCCAGTGGCTCTGGCTGTTGGAATC 3897 

Illll IIIIIIIIIIIIIIIIIIII III I Illll Illll llllllll II III 

SBJCT: 3764 TGCAATGGCCTTGCTGAAGGCAACAAACTGTTAGCCCCTGTGGCCCTGGCTGTGGGGATC 3823 
QUERY : 3 898 GATGGGAGC CT C TATGTGGGTGACTT CAAT TAC ATC CGACGC AT CTTT C CCT CT CGAAAT 3957 

IIIIIIIIIIIII III lllllllllll II Illll lllllllllllllllllllll 

SBJCT: 3824 GATGGGAGC CTCTTTGTTGGTGACTTCAACTAT ATC CGGCGC AT CTTTCCCTCTCGAAAT 3883 
QUERY: 3 958 GTGACCAGCATCTTGGAGTTACGAAATAAAGAGTTTAAACATAGCAACAACCCAGCACAC 4017 

iiiiiiii iii iiiiiiiiiiiiiiiiiiiiniiiiiii in iiiii inn mi 

SBJCT: 3884 GTGACCAGTATCTTGGAGTTACGAAATAAAGAGTTTAAACATAGCAACAGCCCAGGACAC 3943 
QUERY : 4 018 AAGT ACTACTTGGCAGTGGACC CCGTGTCCGGC TCGCTCTACGTGTC CGACAC C AAC AGC 4 077 

IIIIIIIII INN llllllllllll I Illll llllllll II lllllllllll 

SBJCT: 3944 AAGT ACTACTTGGCTGTGGACCCCGTGACTGGCTCACTCTACGTCTCTGACACC AAC AGT 4003 
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QUERY: 4078 AGGAGAATCTACCGCGT CAAGTCTCTGAGTGGAACCAAAGACCTGGCTGGGAATT CGGAA 4137 

I llllllllll i I i I I I! I I I I II I III IIIIIIIIIIIIIIM I I I 1 I I ! I 1 
SBJCT: 4004 CGCCGAATCTACCGAGT CAAGT CTCTGAGCGGAGCCAAAGACCTGGCTGGAAATT CGGAA 4063 

5 

QUERY: 4138 GTTGTGGCAGGGACGGGAGAGCAGTGTCTACCCTTTGATGAAGCCCGCTGCGGGGATGGA 4197 

IMIIIIIIIIIII M II II M 1 1 1 1 1 1 1 II I II I II MM I II 1 1 IIIIIIMI 

SBJCT: 4064 GT TGTGGCAGGGAC TGGCGAACAATGTCTACCCTTTGATGAAGCCCGCTGTGGGGATGGA 4123 
10 QUERY: 4198 GGGAAGGCCATAGATGCAACCCTGATGAGCCCGAGAGGTATTGCAGTAGACAAGAATGGG 4257 

I II II I II M IIIIIMIIIMM IIIIIIIIIIIIIMIIIIIIMIMI 

SBJCT: 4124 GGGAAGGCTGTGGACGCCAC CCTGATGAGC C C C AGAGGTATTGCAGTAGACAAGAATGGG 4183 
QUERY: 4258 CTCATGTACTT TGTCGATGC CACCATGAT CCGGAAGGTTGACCAGAATGGAATC AT C TCC 4317 

15 M IMIMIMM I MM! 1 1 1 1 1 1 1 i! II I ill II Mill II II II II M M II 

SBJCT: 4184 CTTATGTACTTTGTTGATGCCACCATGATCCGGAAGGTGGACCAAAACGGAATCATCTCC 4243 
QUERY: 4318 ACCCTGCTGGGCTCCAATGACCTCACTGCCGTCCGGCCGCTGAGCTGTGATTCCAGCATG 4377 

Mill Ml II I III MM II I Mill I II II II II Ml II I MM I II llllll 

20 SBJCT: 4244 ACCCTGCTGGGCTCCAATGACCTCACAGCTGTCCGACCACTGAGCTGTGACTCGAGCATG 4303 
QUERY: 4378 GATGTAGCCCAGGT TCGTCTGGAGTGGCCAACAGAC CT TGC TGTC AAT C C CATGGATAAC 4437 

II II IIIIIIII Mill II Mill IMMIII II Mill IIIIIIII III 

SBJCT : 43 04 GACGTGGCCCAGGT CCGTCTAGAATGGC CGACAGAC CTCGCCGTCAAC CCCATGGACAAC 4363 



25 



65 



QUERY: 443 8 TCCTTGTATGTTCT AGAGAACAATGTCATC CTT CGAATC ACCGAGAACC ACC AAGTCAGC 4497 

III MM Mill IIIIIIII IIIIIIII II Mill IIIIIIIIIII llllll 

SBJCT: 4364 T C CCTGTACGTTCTGGAGAACAACGTCAT C C TGCGGAT CACGGAGAACC ACCAGGT C AGC 4423 



30 QUERY: 4498 ATCATTGCGGGACGCCCCATGCACTGCCAAGTTCCTGGCATTGACTACTCACTCAGCAAA 4557 

Mill IIIIIIII II I i 1 1 1 1 1 1 1 1 1 Mill Mill MIIIMI IMIIIMI 

SBJCT: 4424 ATCATCGCGGGACGGCCTATGCACTGCCAGGTTCCCGGCATCGACTACTCGCTCAGCAAA 4483 
QUERY: 4558 CTAGCCATTCACTCTGCCCTGGAGTCAGCCAGTGCCATTGCCATTTCTCACACTGGGGTC 4617 

35 M Mill MIIIMI Mill IMMIII II I II I II II I II I II II II II II 1 1 

SBJCT: 4484 CTCGCCATCCACTCTGCGCTGGAATCAGCCAGCGCCATTGCCATTTCTCACACTGGGGTG 4543 
QUERY: 4618 CTCTACATCACTGAGACAGATGAGAAGAAGATTAACCGTCTACGCCAGGTAACAACCAAC 4677 

Mill III IMIIIMI II IMIMIMM Mill IIIIIIII II II Mill 

40 SBJCT: 4544 CTCTACATCACTGAGACGGACGAGAAGAAGATCAACCGCCTACGCCAAGTCACCACCAAT 4603 
QUERY: 4678 GGGGAGATCTGCCTTTTAGCTGGGGCAGCCTCGGACTGCGACTGCAAAAACGATGTCAAT 4737 

II IMIMIMM Mill Mill Mill Mill I II 1 1 II II I II I II II II I 

SBJCT: 4604 GGAGAGATC TGC CT CTTAGC CGGGGCGG CC TCAGACTGTGACTG CAAAAACGATGT CAAC 4663 

45 

QUERY: 4738 TGCAACTGC TATTC AGGAGATGATGC CTAC GCGACTGATGC CAT CTTGAATTCCCCATCA 4797 

MM llllll II IMMIII II Mill M II llllll MM II M M 

SBJCT: 4664 TGCAT C TGCTACTCGGGAGATGACG CT T ACGCC ACGGACGCCAT CCTGAACT CGCCGTCC 4723 
50 QUERY: 4798 T CC TTAGCTGT AGCTCCAGATGGTACCATTTAC ATTGCAGAC CTTGGAAATAT TCGGATC 4857 

MIIIMI II Mill Mill Mill 1 1 1 1 1 1 1 1 1 i E I E ; ! 1 1 Mill llllll 

SBJCT: 4 724 TCCTTAGCCGTGGCTCCGGATGGCACCATCTACATTGCAGACCTTGGGAATATCCGGATC 4 783 
QUERY: 4858 AGGGCGGTCAGCAAGAACAAGCCTGTTCTTAATGCCTTCAACCAGTATGAGGCTGCATCC 4917 

55 Mill I II MUM II II II IMMIII II I II II II II 1 1 II II I II 1 1 1 II 

SBJCT: 4784 AGGGCGGTCAGC AAAAATAAAC CCGTTCTTAACGCATT CAACCAGTATGAGGCTGCAT CT 4843 
QUERY: 4 918 CCCGGAGAGCAGGAGTTATATGTTTTCAACGCTGATGGCATCCACCAATACACTGTGAGC 4 977 

II IIIIM1MI II II II llllll IIIIIIII Mill II IIIIIIIIIII 

60 SBJCT: 4844 CCGGGAGAACAGGAATTGTACGTGTTCAACGCTGATGGTATCCATCAGTACACTGTGAGT 4903 
QUERY: 4978 CTGGTGAC AGGGGAGTACTTGTACAATTT CACATAT AGTACTGACAATGATGTCACT GAA 5037 

IMMIII M II M M I M 1 1 1 1 1 II 1 Ml 1 1 i I II 1 1 1 1 1 i 1 1 S I Mill II 

SBJCT: 4 904 CTGGTGACTGGGGAGTACTTGTACAATTTCACATACAGCGCTGACAATGACGTCACCGAG 4963 



QUERY: 5038 TTGAT T GAC AATAATGGGAATT CCCTGAAGATC CGTCGGGACAGCAGTGGCATGC CCCGT 5097 

MMIMMII II IIIIIIIIIII MIIIMI II I II II 1 1 M 1 1 MM 1 1 Ml I 

SBJCT: 4964 TTGATTGACAACAACGGGAATTCCCTAAAGATCCGCCGGGACAGCAGTGGCATGCCCCGC 5023 
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QUERY: 5098 CACCTGCTCATGCCTGACAACCAGATCATCACCCTCACCGTGGGCACCAATGGAGGCCTC 5157 

Illlllllllllll II II lllll llllllll II lllllllllllllllllllll 

SBJCT : 5024 CACCTGC TCATGCCGGATAATCAGATT ATCAC C CTT ACTGTGGGCACCAATGGAGGCCTC 5083 

QUERY: 5158 AAAGTCGTGTCCACACAGAACCTGGAGCTTGGTCTCATGACCTATGATGGCAACACTGGG 5217 

1 1 1 1 lllllllll MimilllMII II llllllll IIIIIMI llllllll 

SBJCT: 5084 AAAGCCGTGTCCACTCAGAACCTGGAGCTGGGCCTCATGACTTATGATGGGAACACTGGA 5143 
QUERY: 5218 C TCCTGGCCACCAAGAGCGATGAAACAGGATGGACGAC TT T CTATGACTATGAC CACGAA 5277 

iiiii iiiiiiiiiii iiiiiiii iiiiiiii iiiii hum ill iii mm i 

SBJCT: 5144 CTCCTAGCCAC CAAGAGTGATGAAACCGGATGGACAACTTTTTATGACT ATGAC C ACGAG 5203 
QUERY : 5278 GGCCGC CTGAC C AACGTGACGCGCCCCACGGGGGTGGTAACCAGTCTGCAC CGGGAAATG 5337 

lllll llllllll lllll lllllllllll lllll lllllllllllllllllllll 

SBJCT : 5204 GGCCGT CTGACC AATGTGAC CCGCCCCACGGGCGTGGTGACCAGTCTGC ACCGGGAAATG 5263 
QUERY: 5338 GAGAAATCT ATT AC CATTGAC ATTGAGAAC TCC AAC CGTGATGATGACGTCACTGT CATC 5397 

iiiiiiiiiii iiiiiiiiiiiiiiiiMMiiiiii iiimimiiiiiii in 

SBJCT: 5264 GAGAAATCT ATCAC CAT TGACATTGAGAACTCC AAC CGGGATGATGACGTCACTGTGATC 5323 
QUERY: 5398 ACCAAC CTCTCTT C AGT AGAGG C CT C C T AC ACAGTGGTACAAGATCAAGTTCGGAACAGC 5457 

lllllllllll II II lllllllllll llllllllllllllllllll II llllll 

SBJCT: 5324 ACCAACCTCTCCTCCGTGGAGGCCTCCTATACAGTGGTACAAGATCAAGTGCGAAACAGC 5383 

QUERY: 5458 TACCAGCT C TGTAATAATGGTACCCTGAGGGTGATGTATGCTAATGGGATGGGT ATCAGC 5517 

lllllllllll llllllll llllll IMIMMII II II II I I I I I lllll 
SBJCT: 53 84 TACCAGCTCTGCAATAATGGAACCCTGCGGGTGATGTACGCCAACGGCATGGCTGTCAGC 5443 

QUERY: 5518 TTCCACAGCGAGCCCCATGTCCTAGCGGGCACCATCACCCCCACCATTGGACGCTGCAAC 5577 

IIIMIII IIIIIMI lllll II I I MM I I I ! i I I I I I I I I I II lllllllll 
SBJCT: 5444 TT C C AC AGTGAGCC C CACGTCCTCGCAGGC ACC ATCACCC CC ACCATCGGGCGCTGC AAC 5503 

QUERY: 5578 ATCT CCCTG CCTATGGAGAATGGCT TAAAC TCCATTGAGTGGCGCCTAAGAAAGGAACAG 5637 

lllll Mill MMIIIMIM I IIIIIMI MIIMMIII II IIMMIII 

SBJCT: 5504 ATCTCTCTGCCCATGGAGAATGGCCTGAACTCCATCGAGTGGCGCCTGAGGAAGGAACAG 5563 
QUERY: 563 8 ATTAAAGGCAAAGTCACCAT CTTTGGCAGGAAGC TCCGGGT CCATGGAAGAAATCTCTTG 5697 

II 1 1 MM M 1 1 1 1 1 1 Ml M M 1 1 1 1 1 1 1 1 1 ! IIIIIIII Mill llllll M 

SBJCT: 5564 ATCAAAGGC AAAGTCAC CAT CTTTGGGAGGAAGCTTCGGGTCCACGGAAGGAATCTCC TG 5623 
QUERY : 5698 TCCATTGACTATGATCGAAATATTCGGACT GAAAAGATCTATGATGACC ACCGGAAGT TC 5757 

MIIIMI Mill llllllll II II II IIIMIII MIIMIIIIIMI Ml 

SBJCT: 5624 T CCATTGATTATGAC CGAAATATCCGTACGGAGAAGAT CTACGATGACCACCGGAAATTC 5683 
QUERY: 5758 ACCCTGAGGATCATTTATGACCAGGTGGGCCGCCCCTTCCTCTGGCTGCCCAGCAGCGGG 5817 

MIMMMIMM Ml IIIMIMI I II I II IIIMIII Mill II Mill Ml 

SBJCT: 5684 ACCCTGAGGATCATCTATGACCAGGTGGGCCGCCCCTTCCTGTGGCTCCCGAGCAGTGGG 5743 
QUERY: 5818 CTGGCAGCTGTCAACGTGTCATACTTCTTCAATGGGCGCCTGGCTGGGCTTCAGCGTGGG 5877 

IIIIIMI Mill II II M! M 1 1 1 1 1 1 1 1 1 1 1 1 1 MM II II Mill Ml 

SBJCT: 5744 CTGGCAGCCGTCAATGTCTCCTACTTCTTCAATGGGCGCTTGGCCGGCCTCCAGCGAGGG 5803 
QUERY: 5878 GC CATGAGCGAGAGGAC AGACATCGACAAGCAAGGCCGCATCGTGT C C CGCATGTTCGC T 5937 

M M II 1 1 1 II I M 1 1 1 Ml II I MIMMMIMM I M II 1 1 1 1 1 II II II M II 

SBJCT: 5804 GCCATGAGCGAGAGGAC AGACATTGACAAGCAAGGCCGGAT CGTGT C CCGC ATGTTCGCC 5863 
QUERY: 5938 GACGGGAAAGTGTGGAGCTACTCCTAC CTTGAC AAGTC CATGGTCC TCCTGCTT CAGAGC 5997 

MIIMMIII Mill II Mill Ml 1 1 1 MM MMM M 1 1 lllll llllll 

SBJCT: 5864 GACGGGAAAGT C TGGAGTT ATT CCT ATCTTGACAAGT CCAT GGTCCTTCTGCTACAGAGC 5923 
QUERY: 5998 C AACGT CAGTATAT ATTTGAGT ATGACTCCTCTGACCGCCT CCTTGCCGTCAC C ATGCCC 6057 

MIIMMIII MIIIMI , 11.111 1 1 i 1 II MMM II Mill MMM 

SBJCT: 5924 C AACGT CAGTAC AT ATTTGAATATGACTCCTCCGATCGCCTCCACGCAGTCACT ATGCCC 5983 
QUERY: 6058 AGCGTGGCC CGGCACAGCATGT CCAC ACAC ACCTC C AT CGGCTACATCCGTAAT ATTTAC 6117 

II M MM III 1 1 II I M I II 1 1 1 IMMIMIM II IIIMIII M MMM 

SBJCT: 5984 AGTGTCGCCCGGCACAGCATGTCCACGCACACCTCCATTGGTTACATCCGAAACATTTAC 6043 
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QUERY: 


6118 


SBJCT : 


6044 


QUERY: 


6178 


SBJCT : 


6104 


QUERY: 


6238 


SBJCT : 


6164 


QUERY: 


6298 


SBJCT : 


6224 


QUERY: 


6358 


SBJCT : 


6284 


QUERY: 


6418 


SBJCT : 


6344 


QUERY: 


6478 


SBJCT : 


6404 


QUERY: 


653 8 


SBJCT : 


6464 


QUERY: 


6598 


SBJCT : 


6524 


QUERY: 


6658 


SBJCT : 


6584 


QUERY: 


6718 


SBJCT : 


6644 


QUERY: 


6778 


SBJCT : 


6704 


QUERY: 


6838 


SBJCT : 


6764 


QUERY: 


6898 


SBJCT: 


6824 


QUERY: 


6958 


SBJCT : 


6884 


QUERY: 


7018 


SBJCT: 


6944 


QUERY: 


7078 


SBJCT : 


7004 



MM II lllllllllli IMl 1 1 1 1 1 II M 1 1 1 1 1 1 1 IIHI || 1 1| 1 1 1 

^ACCCACCCGAAAGCAATGCATCGGTCATCTTTGACTACAGTGATGACGGCCGCATCCTA 
&AGACCT C C TTTTTGGGCACCGGACGCC AGGTGTT C TACAAGTATGGGAAAC TCTCC AAG 

Hill II II 1 1 M M 1 1 II IIIIMMIMIMIIIIIMM MMIIMI 

^AGACATCTTT C TTGGGCACTGGGCGCCAGGTGTTCTACAAGTATGGAAAAC TCTCC AAG 
rTATCAGAGATTGTCTACGACAGTACCGCCGTCACCTTCGGGTATGACGAGACCACTGGT 

IMIMMIII lllllllllli II lllllllllli IIIIIIIMIIIMIII III 

FTATCAGAGATAGT CTACGACAGCACAGCC GTC ACCTT TGGGTATGACGAGAC C ACCGGT 
- 3TCTTGAAGATGGT CAACC TCC AAAGTGGGGGCTTCTC CTGCAC CATCAGGTAC CGGAAG 

15 c IN l : HUM Mill IIIIIMIIIIIMIMIIIIII MM II 1 1 ' 1 1 Ml 

SBJCT: 6224 GTCCTGAAGATGGTCAAT CT CCAAAGTGGGGGCTTCTCCTGTACCATCAGGTACCGAAAG 
QUERY: 6358 ATTGGC CCCCTGGTGGACAAGC AGATCT ACAGGTTCTC CGAGGAAGGCATGGTCAATGC C 

90 mm e llll Ill II III lllllllllli lllllllllli I III I II I III 1 1 1 1 III 

ZU SBJCT: 6284 GTTGGGC C CCTTGTGGACAAGCAGATTTACAGGTTCTCTGAGGAAGGAATGATCAACGCC 
GGTTTGACTAC ACCTATCATGACAACAGCTTC CGC AT CGC AAGCATCAAGC CCGTCATA 

Miii ii iiiiiiii inn iniiiiiiM ii iiiiini iiiiini 

GGTTTGATTATACCTATCACGACAATAGCTTC CGCAT TGCCAGCAT CAAACCCGTCATT 
GTGAGACTCCC CT CCCCGTTGACCTCT ACCGCTATGATGAGATTT CTGGCAAGGTGGAA 

I lllllllllli II MIIIIIIIIIMIIIIMI IIIIIIII MIMMIIIII 

GCGAGACTCCCCTTCCTGTTGACCTCTACCGCTATGACGAGATTTCCGGCAAGGTGGAA 
ACT T TGGTAAGTTTGGAGTCAT CT ATTATGACATC AAC CAGATCATCACCACTGC CGTG 

UN II IMIIIII IMMIII II MMMMM IM III III Ml MM 

A.CTT CGGC AAGTTTGGGGT CATCTACTACGAC ATC AACCAGAT CATCACCACTG CCGT C 
- - TGACC CT CAGC AAACACTT CGACACCC ATGGGCGGAT CAAGGAGGTCC AGT ATGAGATG 

35 Mill II Mill Mill lllllllll III II llll MINI II lllllllll 

" ATGACGCTTAGCAAGCACTTTGACACCCATGGGCGCATCAAGGAAGTGCAATATGAGATG 
TTCCGGTCCCTCATGTACTGGATGACGGTGCAATATGACAGCATGGGCAGGGTGATCAAG 

1 1 1 1 1 1 M I II I II 1 1 II II 1 1 1 1 1 1 MMMM MM Mill Mill Mill 

TTCCGGTCCCTCATGTACTGGATGACTGTGCAATATGACAGTATGGGTAGGGTCATCAAG 
AGGGAGCTAAAACTGGGGCC CTATGCCAATACCACGAAGTACACCT ATGACTAC GATGGG 

Mill M Mill M IMMIIMM Mill MIMMIIMMIMI II III 

AGGGAACTGAAACTAGGGCCCTATGCCAACACCACAAAGTACACCTATGACTATGACGGG 
GACGGGCAGCTCCAGAGCGTGGCCGTCAATGACCGCCCGACCTGGCGCTACAGCTATGAC 

Mill MMMM II MMIMIMMIMM II lllllllllli lllllllll 

GACGGC CAGCTC CAGAGTGTGGCCGTCAATGAC CGGCCTACCTGGCGCTATAGCTATGAC 
CTTAATGGGAATCTCC ACTTACTGAACC CAGGCAAC AGTGTGCGCC T CATGCCCTTGCGC 

M MMMM II III I II IIIIIIII MM I II I II || || || M III 

CTCAATGGGAACCTGCACCTTCTAAACCCAGGAAACAGTGCTCGCCTCATGCCCTTACGC 
_ - PATGACCTCCGGGATCGGATAACCAGACTCGGGGATGTGCAGTACAAAATTGACGACGAT 

55 „ IMMIIMM II IMMIIMM II I II II MMMM II II MM 

" T " m ' TATGAC CTC CGTGACCGGAT AACCAGGCTAGGGGACGTGCAGTACAAAATCGATGACGAT 

3GCT ATCTGTGC CAGAGAGGGTCTGACATC TTCGAATACAAT TCCAAGGGCCTCCTAACA 

MUM IIIIIIIMIIIMM MMMM MMMM I f 1 1 1 1 1 1 J ] I M II 

3GCTAT TTGTGCCAGAGAGGGTCAGACATCTTTGAATACAACT C CAAGGGCCTTCTGACG 
^GAGCCTACAACAAGGCCAGCGGGTGGAGTGTCCAGTACCGCTATGATGGCGTAGGACGG 

Mill II II II II II I II I M I Mill II II 1 1 1 1 II I II M I II II II II 



t.^^j. iUi^l J. V-J.JT.^J. ^J.Urt^X\-^ftC / ±0 / 

IMII MMMM MM MMMM MIMIIIIIIIII I i 1 1 M I If 

?CCTACAAGAC CAACCTGGGC CACCACCTACAGTACTT CT ACTCCGAC CTCCAC 7063 
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10 



inn ii ii iiiiiiiiiii inn iiiiiiiiin inn inn n in 

AACCCCACACGTATCACCCATGTTTACAACCACTCCAACTCTGAGATCACCTCGCTCTAC 
TACGACCTCCAGGGCCACCTCTTTGCCATGGAGAGCAGCAGTGGGGAGGAGTACTATGTT 

M HMII III Mflllll IIIIIIIIIIIMI III Mill II || llllllll 

rATGACCTCCAGGGCCACCTATTTGCCATGGAGAGCAGTAGTGGTGAAGAATACTATGTC 
3CCTCTGATAACACAGGGACTCCTCTGGCTGTGTTCAGCATCAACGGCCTCATGATCAAA 

nil ii inn inn iiiiinimii in inn miiiimim 

3CCTCAGACAACACGGGGACCCCTCTGGCTGTGTACAGTATCAATGGCCTCATGATCAAG 
, , CAGCTGCAGTACACGGCCTATGGGGAGATTTATTATGACTCCAACCCCGACTTCCAGATG 

15 ii minimi iimmiiim n iiiinnm n mimiiin 

,™ """VCTGCAGTACACAGCCTATGGGGAGATCTACTATGACTCCAATCCAGACTTCCAGATG 
1ATTGGCTTCCATGGGGGACTCTATGACCCCCTGACCAAGCTGGTCCACTTCACTCAG 

HIIIIMIIl II N 1 1 E 1 1 1 1 1 E 1 1 1 1 ! llllllll llllllll lllll 
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QUERY: 


7138 


SBJCT : 


7064 


QUERY: 


7198 


SBJCT : 


7124 


QUERY: 


7258 


SBJCT : 


7184 


QUERY: 


7318 


SBJCT : 


7244 


QUERY: 


7378 


SBJCT : 


7304 


QUERY: 


7438 


SBJCT : 


7364 


QUERY: 


7498 


SBJCT : 


7424 


QUERY: 


7558 


SBJCT : 


7484 


QUERY: 


7618 


SBJCT : 


7544 


QUERY: 


7678 


SBJCT : 


7604 


QUERY: 


7738 


SBJCT : 


7664 


QUERY: 


7798 


SBJCT : 


7724 


QUERY: 


7858 


SBJCT : 


7784 


QUERY: 


7918 


SBJCT : 


7844 


QUERY: 


7978 


SBJCT : 


7904 


QUERY: 


8038 


SBJCT : 


7964 


QUERY: 


8098 


SBJCT : 


8024 



IMIIIIMII IIIIIIIIIIIMI Mill IMM Mill MINIMIS Ml 

CGTGATTATGACGTGCTGGCAGGACGGTGGACGTCC CC CGACTACACCATGTGGAGGAAC 
GTGGGCAAGGAGCCGGCCCCCTTTAACCTGTATATGTTCAAGAGCAACAATCCTCTCAGC 

MIMIMMMI Ml Ml llllllll E I i 1 1 1 1 1 i i IIMMIIIM III 



7423 



— * * - - ™- ^ x wrs. wwrt 1VJ1 W^-LfirtAj X K3\J\~ X X (J X kxfi X <J X X X VjVjA 7 b X 7 

I 1 1 1 1 1 1 M II IMM MMMIIM Mill I II II M II 1 1 II 1 1 1 1 1 1 1 1 

AATGAGCTGGACTTAAAGAACTACGTGACAGACGTGAAGAGCTGGCTTGTGATGTTTGGA 7543 
- - TTTCAGCTTAGCAACATCATTCCTGGCTTCCCGAGAGCCAAAATGTATTTCGTGCCTCCT 7677 

35 mw llllllll MIMIMMMI Ml I MM 1 1 IMIIIIMII MUM llllllll 

"~" A m TTCAGCTCAGCAACATCATTCCTGGATTCCCGAGAGCCAAAATGTATTTTGTGCCTCCC 7603 
CC TATGAATTGT C AGAGAGTC AAGCAAGT GAGAATGGACAGCTCATTACAGGTGT C CAA 7737 

HMIIM 1 1 II I II 1 1 1 II 1 1 1 1 1 M lllll MMMIIM IMIMM Ml 



llllllll UNI MIIMIMMI I 1 1 1 1 II 1 1 1 1 1 1| M I II 1 1 1 1 MUM 

CAGACAACTGAGAGGCATAACCAGGCCTTCCTGGCTCTGGAAGGAC AGGTCATCACTAAA 7723 



Mill I II I II 1 1 1 1 1 1 II II I M M 1 1 IIIIIIIIIII IMIMM llllll 

AGCTCCATGC C AGCATCCGAGAGAAAGCAGGCCAC TGGTTTGCTACCACCACACCCATC 
TTGGCAAAGGCATCATGTTTGCCATCAAAGAAGGGCGGGTGACCACGGGCGTGTCCAGC 

I I N 1 1 1 1 M II I II 1 1 1 II 1 1 1 1 1 1 M 1 1 II 1 1 II II I II II 1 1 II Mill Ml 

TCGGC AAAGGCAT CATGTTTGCCATCAAAGAAGGGCGGGT GACCACAGGAGTGTCTAGC 
_ rCGCCAGCGAAGATAGCCGCAAGGTGGCATCTGTGCTGAACAACGCCTACTACCTGGAC 

55 llllllll II II llllll Mill lllll III III I III Mill 1 1 II I III 

* ATCG C C AGTGAGGACAGCCGCAAGGTAGCAT CCGTGTTGAACAATGCCTACT ACTTAGAC 

^AGATGCACTACAGCATCGAGGGCAAGGACACCCACTACTTTGTGAAGATTGGCTCAGCC 
I I I I I I I I I I I I I I I I I M I II I I I II II I I I IIIIIMIIIIIIMII III I II 
^AGATGCACTACAGCATCGAGGGCAAGGACACACACTACTTTGTGAAGATCGGCGCCGCG 

3ATGGCGAC CTGGTCAC ACTAGGCACCACCATCGGC CGCAAGGTGCTAGAGAGCGGGGTG 

IMM IIMMIIIM lllll MIIIMI II MMMIIM lllll llllll 



IIIIIM lllll 1 1 i 1 f 1 1 1 1 J 1 1 r J ] 1 1 II MMMMMMIMIMM Ml 

ACGTGACGGTGTCACAGCCCACGCTGCTGGTGAATGGCAGGACTCGAAGGTTCACCAAC 8083 
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QUERY: 


8158 


SB JCT : 


8084 


QUERY: 


8218 


SB JCT : 


8144 


QUERY: 


8278 


SB JCT: 


8204 


QUERY: 


8338 


SB JCT : 


8264 


QUERY: 


8398 


SB JCT : 


8324 


QUERY: 


8458 


SB JCT : 


8384 


QUERY: 


8518 


SB JCT : 


8444 


QUERY: 


8578 


SB JCT : 


8503 


QUERY: 


8638 


SB JCT: 


8563 



iiiiimmiiiiiimiiiiiiimi limn 



mi 



inn 



iiiiinni iimniiininiini 



MINI llllllll n n 



inn 



1 1 1 i 1 1 m ii i m m 1 1 1 1 ! 1 1 1 ! 1 1 1 1 iininniiin III 



iini in iii ii ii iiiiiiii ii ii ii inn ii inn ilium 



n 



llll M III Ml IMMIIIMIIIIIII llll 



Mllll III III SIMM III IMIMIII M llllillll III I 



llll 



inn mi 



IIMIMI III III II 



llllllll IMIMIII I 



I II 



I 1 1 1 1 M I M 1 1 1 1 1 1 ! M i i i 1 1 1 1 1 1 1 1 1 M 1 1 1 1 



II 



III 



MM 



iimiimiiii mini 



SCORE = 1570 BITS (792), EXPECT =0.0 
IDENTITIES = 1095/1196 (91%) 
STRAND = PLUS / PLUS 

QUERY: 270 ATCTGGAATAATGGATGTAAAGGACCGGCGACACCGCTCTTTGACCAGAGGACGCTGTGG 329 

II II! IMMI Ml M MIMIIMI III M 11111111111111 Mill Mill 

SB JCT: 103 ATCTGGAATAATGGATGTAAAGGACCGGCGACATCGCTCTTTGACCAGGGGACGGTGTGG 162 
QUERY: 330 CAAAGAGTGTCGCTACACAAGCTCCTCTCTGGACAGTGAGGACTGCCGGGTGCCCACACA 3 89 

MMIMIMI IMMI 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 E 1 1 1 i 1 1 llllllll II 

SB JCT : 163 CAAAGAGTGTCG CT ACACCAGCTCCTCT CTGGAC AGTGAGGACTGC CGTGTGCCCACT CA 222 



QUERY: 390 GAAATCCTACAGCTCCAGTGAGACTCTGAAGGCCTATGACCATGACAGCAGGATGCACTA 449 

Ml llllllll Illllllllll IMIMI 1 1 1 II 1 1 1 1 1 1 1 1 1 1 II llllllll 

SB JCT : 223 GAAGTCCTACAGT TCCAGTGAGACCTTGAAGGCTTATGAC C ATGAC AGCAGAATGCACTA 282 
QUERY: 450 TGGAAACCGAGT CACAGACCTCATCCAC CGGGAGTC AGATGAGTTT CCTAGACAAGGAAC 509 

II 1 1 1 1 1 1 1 1 1 Ii IN 1 1 1 I Illllllllll IMIMIII 1:11 MM II 

SB JCT: 283 TGGAAACCGAGT CACAGACCTGGTG CAC CGGGAGTCCGATGAGTTTTCTAGACAAGGGAC 342 
QUERY: 510 CAACTTCACCCTTGCCGAACTGGGCATCTGTGAGCCCTCCCCACACCGAAGCGGCTACTG 569 

1 1 1 1 1 e 1 1 e i e ii in nn inn inimmimnnn n iini 

SB JCT : 343 AAACTTCACCCTGGCAGAATTGGGAATCTGCGAGCCCTCCCCACACCGAAGTGGTTACTG 402 
QUERY: 570 CTCCGACATGGGGATCCTTCAC CAGGGC TACTCCCTTAGCACAGGGTCTGACGC CGAC TC 629 

II II 1 1 1 1 II I Mill III II MM IMMI II Mill IIMIMI I Mill 

SB JCT: 4 03 TTCCGACATGGGTATCCTCCAC CAGGGC TACTCCCTGAGCACTGGGTCTGATGCAGACTC 4 62 
QUERY: 630 CGACACCGAGGGAGGGATGTCTCCAGAACACGCCATCAGACTGTGGGGCAGAGGGATAAA 689 

Mill Ml III Ml MM! II Ml Mill III MMMMI Mill MIMIIMI 

SB JCT: 463 GGACACCGAGGGAGGGATGTCTCCAGAACATGCCATCAGACTGTGGGGACGAGGGATAAA 522 
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QUERY: 690 ATCCAGGCGCAGTTCCGGCCTGTCCAGTCGTGAAAACTCGGCCCTTACCCTGACTGACTC 749 

IIIIMIIMII II III MIIIII II II IIIIIIIIIIMII IIIIIIIIIII 
SBJCT: 523 ATC C AGGCGCAGCT CTGGCTTGTCC AGCCGCGAGAACTCGGC C C TT ACTCTGACTGACTC 582 

QUERY: 750 TGAC AACGAAAACAAAT CAGATGATGAGAACGGTCGTCC CATTCCACCTACATCC TCGCC 809 

llllll HIM Mill Mill II II IMIMIIIIIIIIIMIIIIIIIIM I 

SBJCT: 583 TGACAATGAAAATAAATCGGATGACGACAATGGTCGTCCCATTCCACCTACATCCTCGTC 642 
QUERY: 810 TAGTCTCCTCCCATCTGCTCAGCTGCCTAGCTCCCATAATCCTCCACCAGTTAGCTGCCA 869 

III IIIIMIIMIIIMIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIMI 

SBJCT: 643 TAGCCTCCTCCCATCTGCTCAGCTGCCTAGCTCCCATAATCCTCCACCAGTTAGCTGCCA 7 02 
QUERY: 870 GATGC C AT TGCT AGACAGCAAC ACCTCCCATCAAAT CATGGACACC AAC CCTGATGAGGA 929 

II 1 1 1 1 ill III III II I INI II I II I II !M II 1 1 1 1 1 II I M 1 1 1 1 II I ! II I II I 

SBJCT: 703 GATGC CATTGCT AGACAGCAAC ACCTCCCATCAGATCATGGACACCAACCCTGATGAGGA 762 
QUERY: 930 ATTCTCCCCCAATTCATACCTGCTCAGAGCATGCTCAGGGCCCCAGCAAGCCTCCAGCAG 9 89 

IIMII III M! Mlill IIIMi: III II illMII MINI III I II !!!II!IM!I 

SBJCT: 763 ATTCTCCCCCAATTCATACCTGCTCAGAGCATGCTCAGGGCCCCAGCAAGCCTCCAGCAG 822 
QUERY: 990 TGGCCCTCCGAACCACCACAGCCAGTCGACTCTGAGGCCCCCTCTCCCACCCCCTCACAA 1049 

IMIIIMI 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 II II 1 1 1 1 1 1 1 i 1 1 1 1 1 1 IMIIIIIMI II 

SBJCT: 823 TGGCCCTCCAAACCACCACAGCCAGTCAACACTGAGGCCCCCTCTGCCACCCCCTCATAA 882 
QUERY: 1050 CCACACGCTGTCCCATCACCACTCGTCCGCCAACTCCCTCAACAGGAACTCACTGACCAA 1109 

MUM IIIIMM MMMM II 1 1 1 1 1 II 1 1 II 1 1 II 1 1 1 1 1 1 II II II I II 1 1 

SBJCT: 883 CCACACCCTGTCCCACCACCACTCCTCGGCCAACTCCCTCAACAGGAACTCACTGACCAA 942 
QUERY: 1110 T CGGCGGAGTCAGATCCACGCCCCGGCC C C AGCGCCCAATGACCTGGCC AC C AC AC C AGA 1169 

MMIMIMM IIIIIIIIIII II M MMMM 1 1 i 1 1 1 1 1 1 1 1 1 1 1 Mill 

SBJCT: 943 TCGGCGGAGTCAAATCCACGCCCCAGCTCCTGCGCCCAACGACCTGGCCACCACCCCAGA 1002 
QUERY: 117 0 GTCCGTTCAGCTTCAGGACAGCTGGGTGCTAAACAGCAACGTGCCACTGGAGACCCGGCA 1229 

III MMMM Mill IMIIIIIMI Mill Mill MIMIMIM Mill 

SBJCT : 1003 GTCTGTTCAGCTCCAGGATAGCTGGGTGCTGAACAGTAACGTCCCACTGGAGACTCGGCA 1062 
QUERY : 1230 CTTCCTCTTCAAGACCTCCTCGGGGAGCACACCCTTGTTCAGCAGCTCTTCCCCGGGATA 1289 

llllll Mil II II II II lllllllll III MMI! til III IIIIMM 

SBJCT: 1063 CTTCCTTTTCAAAACGTCGTCTGGAAGCACACCCCTGTTCAGCAGCTCTTCTCCGGGATA 1122 
QUERY: 1290 CCCTTTGACCTCAGGAACGGTTTACACGCCCCCGCCCCGCCTGCTGCCCAGGAATACTTT 1349 

III II III III Ml II Mill II II II MIMIIIIMIM IIMIII II 

SBJCT: 1123 CCCTTTGACCTCAGGGACCGTTTATACACCACCACCCCGCCTGCTGCCACGGAATACATT 1182 
QUERY : 1350 CTCCAGGAAGGCTTTCAAGCTGAAGAAGCCCTCCAAATACTGCAGCTGGAAATGTGCTGC 1409 

IMIMMMM MIMMMIMM hi III 1 1 1 1 IN III I IIIIIMIIIIMI 

SBJCT: 1183 CTCC AGGAAGGCCTTCAAGC TGAAGAAACC CTCCAAATACTGCAGT TGGAAATGTGCTGC 1242 
QUERY: 1410 CCTCTCCGCCATTGCCGCGGCCCTCCTCTTGGCTATTTTGCTGGCGTATTTCATAG 1465 

III II Mill Mill IIIIIIIIIIMII IIIIIIIIIII lllllllll 

SBJCT: 1243 CCTGTCTGCCATCGCCGCCGCCCTCCTCTTGGCCATTTTGCTGGCATATTTCATAG 1298 

SCORE = 1455 BITS (734), EXPECT ^0.0 
IDENTITIES = 1000/1088 (91%), GAPS = 3/1088 (0%) 
STRAND - PLUS / PLUS 

QUERY: 1464 AGTGCCCTGGTCGTTGAAAAACAGCAGCATAGACAGTGGTGAAGCAGAAGTTGGTCGGCG 1523 

IMIMMMM 1 1 1 1 M I IM M I II I II 1 1 1 1 1 II I II 1 1 1 1 1 II II II II 1 1 1 1 1 

SBJCT : 142 0 AGTGCCCTGGTCATTGAAAAACAGCAGCATAGACAGTGGCGAAGCAGAAGTTGGTCGGCG 1479 
QUERY: 1524 GGTAAC ACAAGAAGTCC C AC CAGGGGTGTTTTGGAGGTCAC AAAT TC ACATC AGTCAGCC 1583 

III HIM IIMMIMI llllll III III III III II I llllll IIIMM III 

SBJCT: 1480 GGTGACACAGGAAGT C C CAC C AGGGGTGTTTTGGAGGTCCCAGATTCACATCAGT CAGCC 1539 



QUERY: 1584 CCAGTTCTTAAAGTTCAACATCTCCCTCGGGAAGGACGCTCTCTTTGGTGTTTACATAAG 1643 

II 1 1 III 1 1 1 1 1 i 1 1 Ml 1 1 1 1 1 1 1 M MMI II Mill Mill II HIM 

SBJCT: 1540 TCAATTCTTAAAGTTCAACATCTCCCTGGGCAAGGATGCCCTCTTCGGTGTCTATATAAG 1599 
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QUERY: 1644 AAGAGGACTTCCAC CAT CTC ATGCC CAGTATGACTTCATGGAAC GT CTGGACGGGAAGGA 1703 

mm _ IIIIMM IIIII lilllllll III Illllll III Illllll Mill Illllll 

SBJCT: 1600 GAGAGGACTACCAC CGTCTCATGCC CAGTATGACTT CATGGAACGCCTGGATGGAAAGGA 1659 
QUERY: 1704 GAAGTGGAGTGTGGTTGAGTCTCCCAGGGAACGCCGGAGCATACAGACCTTGGTTCAGAA 1763 

III INN IIIII IIIII IIIIIMIMIIIIIIMM Mill III) HIM 

SBJCT: 1660 GAAATGGAGCGTGGT CGAGTCGCCCAGGGAACGCCGGAGCAT C C AGACT CTGGTGCAGAA 1719 
10 QUERY: 1764 TGAAGC CGTGTTTGTGCAGTAC CTGGATGTGGGCCTGTGGCATCTGGCCTTCTACAATGA 1823 

II 1 1 HUM 1 1 II IIIII IMMIMMIIMMIM I Ml IN MM IN Ml 

SBJCT: 1720 CGAGGCTGTGTTTGTGCAGTACTTGGATGTGGGCCTGTGGCACCTGGCCTTCTACAATGA 1779 
QUERY: 1824 TGGAAAAGACAAAGAGATGGTTTCCTTCAATACTGTTGTCCTAGATTCAGTGCAGGACTG 1883 

15 c _ _ A II M MMI II I Ml II III lilllllll III MINIMI I III Ml 

SBJCT: 1780 CGGCAAGGACAAGGAGATGGTCTCCTTCAACACTGTTGTCTTAGATTCAGTGCAGGACTG 1839 
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QUERY: 1884 TCCACGTAACTGCCATGGGAATGGTGAATGTGTGT CCGGGGTGTGT CAC TGTTTCCCAGG 1943 

MUM Mill M IIIII MIMIII Mill II 1 1 1 1 1 1 1 1 i f 1 1 1 1 1 1 1 1 1 

SBJCT: 1840 TCCACGGAACTGTCACGGGAACGGTGAATGCGTGTCTGGACTGTGTCACTGTTTCCCAGG 1899 
QUERY: 1944 AT T TCT AGGAGCAGACTGTGCTAAAGCTGCCTGCCCTGTC C TGTGCAGTGGGAATGGACA 2003 

IM IIIII 1 1 1 II 1 1 II 1 1 1 1 1 1 II 1 1 1 1 1 1 1 M II I MUM II MMMM 

SBJCT: 1900 ATT CC T AGGTGCAGACTGTGCTAAAGCTGCCTGCCCTGTAC TGTGC AGCGGAAATGGACA 1959 

QUERY: 2004 AT AT T C TAAAGGGACGT GCCAGTGCTACAGCGGCTGGAAAGGTGCAGAGTGCGACGTGCC 2063 

M M I II II I I I I I I I I I II II I II I I II M I II I I II I II I II I I I I I M Mill 
SBJCT: 1960 GTATT C TAAAGGAACGTGCC AGTGCTACAGCGGCTGGAAAGGTGCAGAGTGTGATGTGCC 2019 

30 QUERY: 2064 CATGAATCAGTGCATCGATCCTTCCTGCGGGGGCCACGGCTCCTGCATTGATGGGAACTG 2123 

HIM II M I M II I M 1 1 1 1 1! MMMM 1 1 1 1 II I II I II 1 1 1 1 II II II I 

SBJCT: 2 020 TATGAACCAATGTATCGATCCTTCCTGTGGGGGCCATGGCTCCTGCATTGATGGGAACTG 2079 
QUERY: 2124 TGTCTGCTCTGCTGGCTACAAAGGCGAGCAC TGTGAGGAAGTTGAT TGCTTGGAT C C CAC 2183 

35 M M I MUM I III II Ml III Mill MM MMI MIM MM MM || 

SBJCT: 2080 CGTGTGTGCTGCTGGCTACAAGGGCGAGCACTGTGAGGAAGTTGATTGCTTGGATCCTAC 213 9 
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QUERY: 2184 CTGCTCCAGCCACGGAGTCTGTGTGAATGGAGAATGCCTGTGCAGCCCTGGCTGGGGTGG 2243 

IMIM III III II I II I II MMMM III II II IIIIIMI III III II III 

SBJCT: 2140 C TGCT CCAGCCATGGTGTCTGTGTGAATGGAGAGTGT C TAT GCAGCCCCGGC TGGGGTGG 2199 

QUERY: 2244 TCTGAACTGTGAGCTGGCGAGGGTCCAGTGCCCAGACCAGTGCAGTGGGCATGGCACGTA 2303 

Ml IMMIIMM II MMMMMMMMMIMM M II 1 1 II M M II II 

SBJCT: 2200 T C TCAACTGTGAGCTGGCGAGGGT C CAGTGCCC AGACCAGTGTAGTGGGCAT GGCACTTA 2259 

QUERY: 2304 CCTGCCTGACACGGGCCTCTGCAGCTGCGATCCCAACTGGATGGGTCCCGACTGCTCTGT 2363 

cm 0 Ml IMIM I IMMIIMM Mill II 1 1 1 II 1 1 II II II I II II II 1 1 1 1 

SBJCT: 2260 CCTCCCTGACTCCGGCCTCTGCAGCTGTGATCCGAACTGGATGGGTCCCGACTGCTCTGT 2319 

50 QUERY: 23 64 TGAAGTGTGCTCAGTAGACTGTGGCACTCACGGCGTCTGCATCGGGGGAGCCTGCCGCTG 2423 

«™ o,on ' Mill II II MM MMMM MIMIIMM IIIII I Illllll MIIIIMM I 

SBJCT: 2320 T GTGTGCTCAGTAGACTGTGGCACTCACGGCGTCTGCATCGGGGGAGCCTGCCGCTG 2376 

QUERY: 2424 TGAAGAGGGCTGGACAGGCGCAGCGTGTGACCAGCGCGTGTGCCACCCCCGCTGCATTGA 2483 

55 M II I II I I I II I I II I || | || II II II II || | || II II I II I I I M I II I I I II II I I 

SBJCT: 2377 TGAAGAGGGCTGGACAGGCGCAGCTTGTGACCAGCG CGTGT GCCAC CCCCGC TGCATTGA 2436 



60 



QUERY: 2484 GCACGGGACCTGTAAAGATGGCAAATGTGAATGCCGAGAGGGCTGGAATGGTGAACACTG 2543 

lilllllll Ml MMMM II MIIMIIIIIIIMMIII III I II IIIIIMI 

SBJCT: 2437 GCACGGGACCTGTAAAGATGGCAAATGTGAATGCCGAGAGGGCTGGAATGGTGAACACTG 2496 



QUERY: 2544 CACCATTG 2551 

MMMM 

SBJCT: 2497 CACCATTG 2504 
65 SCORE - 105 BITS (53), EXPECT = 5E-19 

IDENTITIES = 81/89 (91%), GAPS = 1/89 (1%) 
STRAND = PLUS / PLUS 
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QUERY: 8711 AACGAATGAATGAACAGACACACACAATGTTCCAAGTTCCCCTAAAATATGACCCACTTG 8770 

QC llllll II III II I IMIIII llllll III 1 1 Ml 1 1 II! Ill 

SBJCT: 8655 AACGAACGAATGAAAACACACACAAAATGTT TC AAGTT CCCCTAAAATATGACC CACTTG 8714 
5 QUERY: 8771 TTCTGGGTCT - ACGCAGAAAAGAGACGCA 8798 

IN llllll I II I II II I I I I I I I : 

SBJCT: 8715 TTCCGGGTCTAAGGCAGAAAAGAGACGCA 8743 

SCORE =48.1 BITS (24), EXPECT = 0.093 
10 IDENTITIES = 30/32 (93%) 

STRAND = PLUS / PLUS 

QUERY: 475 CACCGGGAGTCAGATGAGTTT CCTAGACAAGG 506 

„ llllll I IIIIHI MIIIMIM 

O SBJCT: 7 CACCGGGAGTCCGATGAGTTTTCTAGACAAGG 38 

In this search it was also found that the FCTR3bcd and e nucleic acids had homology 
to three fragments of Rattus norvegicus neurestin alpha. It has 5498 of 6132 bases (89%) 
identical to bases 2527-8658, 1081 of 1 196 bases (90%) identical to bases 123-1318, 996 of 
20 1088 bases (91%) identical to bases 1440-2527 of Rattus norvegicus neurestin alpha 
(GenBank Acc:NM_020088.1) (Table 3N). 

Table 3N. BLASTN of FCTR3b, c, d, and e against Rattus norvegicus Neurestin alpha 

mRNA (SEQ ID NO:66) 

~_ > Gl|9910319|REFlNM 020088. lj RATTUS NORVEGICUS NEURESTIN ALPHA (LOC56762) , MRNA 
LENGTH = 8689 
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SCORE = 7129 BITS (3596), EXPECT = 0.0 
IDENTITIES = 5498/6132 (89%) 
STRAND = PLUS / PLUS 



QUERY: 


2578 


SBJCT : 


2527 


QUERY: 


2638 


SBJCT : 


2587 


QUERY: 


2698 


SBJCT : 


2647 


QUERY: 


2758 


SBJCT: 


2707 


QUERY: 


2818 


SBJCT: 


2767 


QUERY: 


2878 


SBJCT : 


2827 


QUERY: 


2938 


SBJCT : 


2887 


QUERY: 


2998 



Ml III III III 11 MM!!: Ml III III II I IMIM IN |M II ■■llllll III! 

GATGGCTGCCCTGATTTGTGCAACGGTAACGGGAGATGCACACTGGGTCAGAACAGCTGG 

CAGTGTGTCTGCCAGACCGGCTGGAGAGGGCCCGGATGCAACGTTGCCATGGAAACTTCC 
MM I I I I I MMI I || I I I M ll 1 II I II I I I I II I I I I I (| Ml | | || . |] | in 
C AGTGTGTCTG C CAGAC CGGCTGGAGAGGGCCCGGATGCAACGTTGCCATGGAAACCTCC 

. A - TGTGCTGAT AACAAGGATAATGAGGGAGATGGC CTGGTGGATTGTTTGGACCCTGAC TGC 

40 M III HI Ml M Ml III I I II I II I III III III Mil II INI II I I Ml Ml 

GCGCTGATAACAAGGATAATGAGGGAGATGGCCTGGTGGACTGCCTGGACCCTGACTGC 

GCCTGCAGTCAGCCTGTCAGAACAGCCTGCTCTGCCGGGGGTCCCGGGACCCACTGGAC 

1 1 1 1 IIIIMIIIIIIIMIIIIIIIMIMM IMIM IMIM Mill 

GCCTCCAGTCAGCCTGTCAGAACAGCCTGCTCTGTCGGGGGTCTCGGGACCCCTTGGAC 
TCATT CAGCAGGGCCAGACGGATTGGCCCGCAGTGAAGTC CTTCTATGACCGT ATCAAG 

MIIIMIM llllll M Mill II IMIMMII III li! I I II II 

TCATT CAG CAAGGCCAGACAGAC TGGC CTGCGGTGAAGTC CTTCTATGAT C GT ATCAAG 
TCTTGGCAGGCAAGGATAGCAC C C ACATCATTCCTGGAGAGAACCCTTTCAAC AGC AGC 

MIMIIIIIMMM M 1 1 1 1 M II II 1 1 1 M 1 1 M II Mill Mill llllll 

T CTTGGCAGGCAAGGACAGCACCCACATC ATT CCTGGAGACAACCCCTTCAATAGCAGC 
TGGTTTCTCTCATCCGAGGCCAAGTAGTAACTACAGATGGAACTCCCCTGGTCGGTGTG 

1 1 1 1 MM I MMM I M 1 1 II 1 1 1 ,1 || Mill II IIMIMI llllll 



60 II IIMIMIMIIIIIIIIIIIIIIII IIMIMIMIIII Mllllll llllll 
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SBJCT : 


2947 


QUERY: 


3058 


SBJCT : 


3007 


QUERY: 


3118 


SBJCT : 


3067 


QUERY: 


3178 


SBJCT : 


3127 


QUERY: 


3238 


SBJCT : 


3187 


QUERY: 


3298 


SBJCT : 


3247 


QUERY: 


3358 


SBJCT : 


3307 


QUERY: 


3418 


SBJCT : 


3367 


QUERY: 


3478 


SBJCT : 


3427 


QUERY: 


3538 


SBJCT : 


3487 


QUERY: 


3598 


SBJCT : 


3547 


QUERY: 


3658 


SBJCT : 


3607 


QUERY: 


3718 


SBJCT : 


3667 


QUERY: 


3778 


SBJCT : 


3727 


QUERY: 


3838 


SBJCT: 


3787 


QUERY : 


3898 


SBJCT : 


3847 


QUERY: 


3958 


SBJCT : 


3907 


QUERY: 


4018 



2947 AATGTGTCTTTTGT CAAGTACCCAAAAT ATGGCTACAC CATCACTCGCC AGGACGGC ACG 3006 



II I M II 1 1 1 1 1 II II llllllllll lllllllllllllllll II 



Mill 



I II 



1 1 i I M 1 1 || INI! Ill III Ml 



MINI illlll MINI III I lllllllill IMIIIIIIIIIIMIIIII 



IIIIMMIIMI II II 



II III III III III III I! 



Mill II II 



II Mill 



II 
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II 
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llll 
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INI! Ill III Mill llllllll 
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illllll II Illlll MINI II Mill II II llllllll IIIIMI I 



llllllllll MIIIMI II II Mill llllllll Illlll Mill 
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II IIIMIMI MIMIMIMIM M IIIMIMI I Mill 1 1 1 1 1 11 i j ! 1 1 



MM MIIIMI 



IIIIMI 



llll Mill llllllll 



Mill 



II 



llll 



III 



IIIIMI 



1 1 1 1 1 ! 1 1 1 i I M Mill IIIIMI 



II 



II 



I Mill 



II III IIIIIIIIMIIMIIMI II 



I lllllllllll II II I 



llll 
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SBJCT : 3967 AAGTACTACTTGGC TGTGGACCCTGTGACTGGCTCGCT CTATGT CT CTGAC ACCAAC AGT 4026 



QUERY: 


4078 


SBJCT : 


4027 


QUERY: 


4138 


SBJCT : 


4087 


QUERY: 


4198 


SBJCT : 


4147 


QUERY: 


4258 


SBJCT : 


4207 


QUERY: 


4318 


SBJCT : 


4267 


QUERY : 


4378 


SBJCT : 


4327 


QUERY: 


4438 
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QUERY: 
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SBJCT : 
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QUERY : 


4558 
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4507 
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4618 
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QUERY: 
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4747 
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5098 CACCTGCTCATGCCTGACAACCAGATCATCACCCTCACCGTGGGCACCAATGGAGGCCTC 5157 

mi mum mi mi ii ii iimiiiimii II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 

5047 CACCTGCTCATGCCTGATAATCAGATCATCACCCTTACGGTGGGCACCAACGGAGGCCTC 5106 
5158 AAAGTCGTGTCCACACAGAACCTGGAGCTTGGTCTCATGACCTATGATGGCAACACTGGG 5217 

MM MUM II 1 1 1 i i I E i E 1 1 1 1 1 II llllllll IMIIIII II M II II 

5107 AAAGCCGTGTCAACGCAGAACCTGGAGCTGGGCCTCATGACTTATGATGGGAACACTGGA 5166 
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QUERY: 5218 CTCCTGGCCACCAAGAGCGATGAAACAGGATGGACGACTTTCTATGACTATGACCACGAA 5277 

Mill 1 1 1 1 1 M 1 1 M 1 1 M 1 1 1 1 1 llllllll Mill MIMMIMIMMII 

SBJCT: 5167 CTCCTAGC CACCAAGAGCGATGAAACCGGATGGACAACTTTTTATGAC TAT GACCACGAG 5226 
QUERY: 5278 GGCCGCCTGACCAACGTGACGCGCCCCACGGGGGTGGTAACCAGTCTGCACCGGGAAATG 5337 

HIM llllllll 1 1 1 II IIIIIIMIIIIIIIII Mill lllllllllllllll 

SBJCT: 5227 GGCCGT C TGACC AATGTGACTCGCC CCACGGGGGTGGTGAC CAGCC TGCACCGGGAAATG 5286 
QUERY : 533 8 GAGAAATCT ATT AC CAT TGACATTGAGAACTCCAAC CGTGATGATGACGTCACTGTCATC 5397 

II II Ml 1 1 1 1 E E 1 i i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 E I II llllllll II 

SBJCT: 5287 GAGAAATCCATCACCGT TGACATTGAGAACTCCAAC CGTGATAACGATGTCACTGTGATT 5346 
QUERY: 53 98 ACCAACCTCTCTTCAGTAGAGGCCTCCTACACAGTGGTACAAGATCAAGTTCGGAACAGC 5457 

I II IMIIIIMII IIMIIIIIIIIII II I M 1 1 !! I !! I M ! II II 

SBJCT: 5347 ACCAACCTCTCTTCAGTGGAGGCCTCCTACACCGTGGTACAAGATCAAGTGCGGAACAGC 5406 
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QUERY: 5458 TACCAGCTCTGTAATAATGGTACCCTGAGGGTGATGTATGCTAATGGGATGGGTATCAGC 5517 

MIMIIIIII I II II MM I II Mill II II II Mill Mill 

SBJCT: 5407 TAC C AGCTCTGCAGCAACGGGACCCTGCGCGT C ATGTACGC CAACGGCATGGGCGT CAGC 5466 

QUERY: 5518 TT C C AC AGCGAG CC CCATGTCCTAGCGGGCAC C ATC AC CCC CACC ATTGGACGCTGCAAC 5577 

1 1 1 1 II III III il I Ii HIM || MMM MIMIIIIII! II Mill III 

SBJCT: 5467 TT C CACAGCGAG C C CCACGTCCTCGCAGGCAC C CTC AC CCC CACCATCGGGCGCTGTAAC 5526 

QUERY : 5578 AT CTCCCTGCCTAT GGAGAATGGCTTAAACT C C ATTGAGTGGCGCCTAAGAAAGGAACAG 5637 

MIMIIIIII IMIIIII III I MIIIMI IMIMIMM II 1 1 1 1 1 1 1 1 1 

SBJCT: 5527 ATCTCCCTGCCCAT GGAGAACGGCCTGAACT C C ATCGAGTGGCGCCTGAGGAAGGAACAG 5586 

QUERY : 5638 ATTAAAGGCAAAGTCACCATCTTTGGCAGGAAGCTC CGGGT C CATGGAAGAAATCTCTTG 5697 

1 E i 1 1 1 1 1 1 M 1 1 1 1 1 i 1 1 1 1 1 1 1 1 E MIIIMI llllllll Mill II III II 

SBJCT: 5587 ATTAAAGGCAAAGTCACCATCTTTGGGAGGAAGCTT CGGGT CCACGGAAGGAAC CTC CTG 5 646 

QUERY: 5698 TCCATTGACTATGATCGAAATATTCGGACTGAAAAGATCTATGATGACCACCGGAAGTTC 5757 

IMIIIII Mill llllllll II Mill MMIMIMI IMMMMMMM 

SBJCT: 5647 TCCATTGATTATGACCGAAATATCCGCACTGAGAAGATCTATGACGACCACCGGAAGTTC 5706 

QUERY : 5758 ACCCTGAGGAT C ATTTATGACCAGGTGGGC CGCCCCTT CCT C TGGCTGC CCAGCAGCGGG 5 817 

1 1 1 E 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 E 1 1 E i 1 1 1 i I i I i 1 1 E 1 1 Mill IIIIIMI II 

SBJCT: 5707 ACCCTGAGGAT C ATTTATGACCAGGTGGGC CGCCCCTTCCTGTGGCTCCCCAGCAGTGGA 5766 

QUERY: 5818 CTGGCAGCTGTCAACGTGTCATACTTCTTCAATGGGCGCCTGGCTGGGCTTCAGCGTGGG 5877 

Mill II Mill II II MMIMIMI MMIMIMI M II Mill Ml 

SBJCT: 5767 CTGGCGGCCGTCAATGTCTCCTACTTCTTCAACGGGCGCCTGGCCGGCCTCCAGCGCGGG 5826 

QUERY: 5878 GCCATGAGCGAGAGGAC AGACATCGACAAGCAAGGCCGCAT CGTGTCCCGCATGTT CGC T 5937 

II M I II M I M II 1 1 II 1 1 M I MIMMMMMI II llllllll MIIIMI 

SBJCT: 5827 GCCATGAGCGAGAGGACAGACATTGACAAGCAAGGCCGGATTGTGTCCCGAATGTTCGCC 5886 

QUERY: 5 938 GACGGGAAAGTGTGGAGCTACTCCTACCTTGACAAGTCCATGGTCCTCCTGCTTCAGAGC 5997 

MMIMIMI llllllll Ml MMIIIIMIIIIIIIMIII Mill MMM 

SB J CT : 5887 GACGGGAAAGT C TGGAGCTATTCCTACCTTGAC AAGTCCATGGTCCTCCTGCTG CAGAGC 5 946 

QUERY : 5998 CAACGTCAGTATAT ATTTGAGTATGACT C C TCTGACCGC CT CCTTGCCGTCACCATGC C C 6057 

M llllllll IIMIMI 1 1 1 1 i i 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 || Ml Ill 

SBJCT: 5947 CAGCGTCAGTACATATTTGAATATGACTCCTCTGACCGCCTCCACGCAGTCACCATGCCC 6006 
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QUERY* 6058 AGCGTGGCC CGGCACAGCATGTC CACAC AC ACCTCC ATCGGCTACATCCGTAAT ATTTAC 6117 

II II IIMIIMIIIIIIIMIM MMIIIIIII IMIMIIIII II Mill 

SBJCT: 6007 AGTGTCGC C CGGCACAGCATGT CCACGC ACACCTCCAT TGGCTACATCCGGAAC ATTTAC 6066 
5 QUERY: 6118 AAC C CGCCTGAAAGCAATGCTTCGGTCATCTTTGAC TAC AGTGATGACGGCCGCATC CTG 6177 

Mill 1 1 llllllll II IIIIIIIIIIIIIIIIIIIMIMIIIIIIIIIIIIIII 

SBJCT: 6067 AACCCACCGGAAAGCAACGC CTCGGT CATCTTTGACTACAGTGATGACGGC CGC ATCCTG 6126 
QUERY: 6178 AAGACCTCCT TTTTGGGCAC CGGACGC CAGGTGTTCTACAAGTATGGGAAACTCTCCAAG 6237 

io inn ii ii i mi ill mi iiiiiiiiiiiiii inn iiiiiii Mini 

SBJCT: 6127 AAGACGTCTTTCCTGGGCACCGGGCGCCAGGTGTTCTATAAGTACGGAAAACTGTCCAAG 6186 



QUERY: 6238 TTAT CAGAGATTGT CTACGACAGTAC CGCCGTC ACCTTCGGGTATGACGAGACC ACTGGT 6297 

Mill Mill lllllllllll M ! 1 1 1 ! 1 1 1 1 1 i 1 1 i IMMMMIMIMM 

15 SBJCT: 6187 TTATCGGAGATCGTCTACGACAGCACTGCCGTCACCTTCGGCTATGACGAGACCACTGGC 6246 
QUERY: 6298 GTCTTGAAGATGGTCAACCTCCAAAGTGGGGGCTTCTCCTGCACCATCAGGTACCGGAAG 6357 

Ml IMIIMIM M llllllll llllllllllllll i 1 1 1 i 1 1 1 1 1 1 1 1 1 Ml 

SBJCT: 6247 GTC CTGAAGATGGTGAATCT CCAAAGCGGGGGC TTCTC CTGTAC CATCAGGTAC CGAAAG 6306 

20 

QUERY: 6358 ATTGGCCCCCTGGTGGACAAGCAGATCTACAGGTTCTCCGAGGAAGGCATGGTCAATGCC 6417 

i ii urn MiiiiMMiiii milium mmmm mi m 

SBJCT: 6307 GTCGGGCCCCTCGTGGACAAGCAGATTTACAGGTTCTCTGAGGAAGGCATGATCAACGCC 6366 
25 QUERY: 6418 AGGTTTGACTAC AC CTATCATGAC AACAGCTT C CGC ATCGCAAGCATC AAGC C CGTC ATA 6477 

Mill M llllllll II MMMMMMIMIMM MMMMMIMMM 

SBJCT: 6367 AGGT TCGATTACACCT ACCACGACAACAGCTTC CGC ATCGCC AGCAT CAAGC CCGTC ATC 6426 

QUERY: 6478 AGTG AGACT CCCCT CCCCGTTGACC TCT AC CGCTATGATGAGATTT CTGGCAAGGTGGAA 6537 

30 || I I I I I II II M I II II II II M I II I I II I II M III II I I I II I I I II I I I III I 

SBJCT: 6427 AGTGAGACTCCCCTTCCCGTTGACCTCTACCGCTACGATGAGATTTCTGGCAAGGTGGAA 6486 

QUERY- 6538 CACT T T GGT AAGTT TGGAGT C ATCTATT AT GAC ATC AACCAGAT C ATCACCAC TGCCGTG 6597 

Mill II Mill II llllllll 1 1 Mi III II III IIIIIIIIIIMMI M 

35 SBJCT: 6487 CACTTCGGCAAGTTCGGGGTCATCTACTACGACATCAACCAGATCATCACCACTGCCGTC 6546 
QUERY: 6598 ATGACCCT C AGC AAACACTT CGAC ACCC ATGGG CGGATCAAGGAGGT C C AGT ATGAGATG 6657 

Mill llllllll Mill 1 1 1 1 1 1 1 1 1 1 i 1 1 1 MMMM II Ihll MM 

SBJCT: 6547 ATGACACTCAGCAAGCACTTTGACACCCATGGGCGCATCAAGGAAGTGCAGTATGAGATG 6606 

40 

QUERY: 6658 TTCCGGTCC CT C ATGTACTGGATGACGGTGCAATATGACAGCATGGGC AGGGTGAT C AAG 6717 

1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 r 1 1 1 ! 1 1 1 1 1 1 i 1 1 1 1 1 1 1 i i E 1 1 MMIMIM! MUM 

SBJCT: 6607 TTCCGGTCCCTCATGTACTGGATGACGGTGCAATATGACAGTATGGGCAGGGTCATCAAG 6666 
45 QUERY: 6718 AGGGAGCTAAAACTGGGGCCCTATGCCAATACCACGAAGTACACCTATGACTACGATGGG 6777 

Mill II MIMIMIMIIIIIIMI Mill I II 1 1 III 1 1 M II 1 1 III I Ml 

SBJCT: 6667 AGGGAACTGAAACTGGGGCCCT ATG C CAAC ACC ACAAAGTAC AC CT ATGACTAC GACGGG 6726 



QUERY: 6778 GACGGGCAG CT C CAGAGCGTGG C CGTCAATGACCGC CCGAC CTGGCGCTACAGCTATGAC 6837 

50 MMI Ml MMM 1 1 MMIMIM III MM II MMMM II Mill MM 

SBJCT: 6727 GACGGCCAGCTC CAGAGTGTGGCCGTCAATGACCGGC C TAC CTGGCGTT ATAGCTATGAC 6786 



QUERY: 6838 CTTAATGGGAATCTCCACTTACTGAACCCAGGCAACAGTGTGCGCCTCATGCCCTTGCGC 6897 

II MMMM M III I II MMM Mill I III Ml II M II Ml 

55 SBJCT: 6787 CTCAATGGGAACCTGCACCTGCTAAACCCAGGAAACAGTGCTCGCCTCATGCCGTTACGC 6846 
QUERY: 6898 TATGACCTC CGGGATCGGATAACCAGACTCGGGGATGTGCAGTACAAAAT TGACGACGAT 6957 

II 1 1 M III II II IMMMM II Mill I Ml I II I M II II II M Ml 

SBJCT: 6847 TATGACCTCCGTGACCGGATAACCAGGCTAGGGGACGTGCAGTACAAAATCGATGATGAT 6906 

60 

QUERY: 6958 GGCT ATCTGTGCCAGAGAGGGTCTGACAT CT TCGAATACAATT C CAAGGGCCT C CTAACA 7017 

MMM I I ! 1 1 1 1 1 1 1 1 I M III Ml II llllllll 1 1 II II I II M Mill 

SBJCT: 6907 GGCT ATTTATGC CAGAGAGGAT CTGAC ATCTTTGAATACAACTCCAAGGGC CT TCTAACG 6966 
65 QUERY: 7018 AGAGCCTACAACAAGGCCAGCGGGTGGAGTGTCCAGTACCGCTATGATGGCGTAGGACGG 7077 

Mill MMMMIIMMMMI Mill I II II 1 1 II II M II I II M I II 

SBJCT: 6967 AGAG CGTAC AAC AAGGC C AGCGGGTGGAGTGTG CAGTACCGCTATGATGGCGTGAG C CGC 7026 
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QUERY: 7078 CGGGCT T C C TAC AAGAC CAACCTGGGCC AC CAC CTGCAGT ACTT CTACTCTGACCTC CAC 7137 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMI MINIMI II MINIMI 

SBJCT: 7027 CGGGCTTCCTACAAGAC CAACCTGGGCC AC CAC CTACAGTACTTCT ATT CCGACCTCC AC 7086 

5 

QUERY: 713 8 AACCCGACGCGCAT CAC CCATGTCT ACAATCAC T C C AACTCGGAGATTACCTC ACTGTAC 7197 

MM II II MIMMIMI Mill MMi M I Mill MMMM Ml 

SBJCT: 7087 CACCCCACACGTATCACCCATGTTTACAACCACTCCAACTCTGAGATCACCTCACTCTAC 7146 
10 QUERY: 7198 TACGACCTCCAGGGCCACCTCTTTGCCATGGAGAGCAGCAGTGGGGAGGAGTACTATGTT 7257 

II 1 1 II I II I II 1 1 1 1 II I II 1 1 1 1 1 1 1 1 II I M M I MMMM MMIIMIIII 

SBJCT: 7147 TATGACCTCCAGGGCCACCTCTTTGCCATGGAGAGCAGTAGTGGGGAAGAGTACTATGTT 7206 
QUERY: 7258 GCCTCTGATAACACAGGGACTCCTCTGGCTGTGTTCAGCATCAACGGCCTCATGATCAAA 7317 

15 Mill MMMM IIIIIIIIIIIMIMI II II Mill MMIIMI MM 

SBJCT: 7207 G C CT CAGATAAC AC CGGGACTC CTCTGGCTGTTTTTAGTAT CAATGGCCTCATGATC AAG 7266 
QUERY: 7318 C AGCTGCAGT ACACGGC CTATGGGGAGATTTATTATGACTC CAAC CCCGACT TCCAGATG 7377 

M II II Mill MMIIMMMIMM MMIIIMM M Mill Mill 

20 SBJCT: 7267 CAACTCCAATACACAGCCTATGGGGAGATTTACTATGACTCCAATCCAGACTTTCAGATG 7326 
QUERY: 7378 GTCATTGGC TTC CATGGGGG ACTCTATGACCC CCTGAC CAAGCT GGTCC ACTT C AC TC AG 7437 

Mill MMMM II M Mill MMMM MMMM M Mill II III 

SBJCT: 7327 GTCATCGGCTTCCACGGAGGCCTCTACGACCCCCTCACCAAGCTCGTTCACTTTACGCAG 7386 

25 

QUERY • 7438 CGTGATTATGATGTGCTGGCAGGACGATGGAC C TCCCCAGACT ATAC C ATGTGGAAAAAC 7497 

MIMMIMI MMMMIIMM Mill Mill Mill IIMIIMM M 

SBJCT: 7387 CGTGATTATGACGTGCTGGCAGGACGGTGGACGTCCCCCGACTACACCATGTGGAGGAAT 7446 
30 QUERY: 7498 GTGGGC AAGGAGCCGGC CCC CTTTAACCTGT AT ATGTTC AAGAGCAACAAT C C TCTC AGC 7557 

Mimiiiiiiii iiiiiiii iiiiiiii minim iimmi niii 

SBJCT: 7447 GTGGGC AAGGAG CC AGC CCC CT T CAACCTGT AC ATGTTC AAGAACAACAATC CACTCAGT 7506 
QUERY: 7558 AGTGAG CTAGAT TTGAAGAAC T ACGTGACAGATGTGAAAAGCTGGC TTGTGATGTTTGGA 7617 

35 | MM II Mill Mill MM MMMM Mill Mill II I II IIMIIMM 

SBJCT: 7507 AATGAGCTGGATTTAAAGAACT ACGTGACAGACGTGAAGAGC TGGCTCGTGATGT T TGGA 7566 
QUERY- 7618 TTTCAGCTTAGCAACATCATTCCTGGCTTCCCGAGAGCCAAAATGTATTTCGTGCCTCCT 7677 

MMMM 1 1 1 1 i 1 1 i 1 1 1 1 1 1 1 1 1 Mill MMIMIIIIMIMI MMMM 

40 SBJCT: 7567 TTTC AGCTCAGC AACAT CATT CCTGGATTC C C AAGAGCC AAAATGT AT TTTGTGCCT CCC 7626 
QUERY: 7 678 CCCTATGAATTGTC AGAGAGTC AAGCAAGTGAGAATGGACAGCTCATTACAGGTGT C C AA 7737 

MIIIMM IIIIMIIII II M I II II II II II M I II M 1 1 M II M M M II M 

SBJCT: 7627 CCCTATGAACTGTCAGAGAGCCAAGCAAGTGAGAATGGAC AGCT CATTACAGGT GTC C AG 7686 

45 

QUERY: 7738 CAGACAACAGAGAGACAT AAC C AGGCCTTCATGGCT CTGGAAGGACAGGTCATT ACT AAA 7797 

I II II I II M II II 1 1 1 1 i E It I ! 1 1 1 E IIMMI MMMMIIMM Mill 

SBJCT: 7687 CAGACAACAGAGAGGCATAACC AGGCCTTT CTGGCT CT AGAAGGAC AGGTCAT CTCTAAA 7746 
50 QUERY: 7798 AAGC TCCACGCC AGCATCCGAGAGAAAGCAGGTCACTGGTTTGCCACCACCACGC C CATC 7857 

IIIIIIII II E 1 1 1 1 1 1 1 1 1 1 1 1 i I i 1 1 1 MIMMIMI II IMIIMIIMI 

SBJCT: 7747 AAGCTCCATGCAGGCATCCGAGAGAAAGCAGGCCACTGGTTTGCTACGACCACGCCCATC 7806 
QUERY- 7858 ATTGGCAAAGGCATCATGTTTGCCATCAAAGAAGGGCGGGTGACCACGGGCGTGTCCAGC 7917 

55 || IIIIIIIIIIIMIMI Mil I llll III II III III III IIMMI 1 1 II III 

SBJCT: 7807 ATCG6CAAAGGCATCATGTTCGCCATCAAAGAAGGGCGGGTGACCACAGGCGTGTCTAGC 7866 
QUERY: 7918 ATCGCCAGCGAAGATAGCCGCAAGGTGGCATCTGTGCTGAACAACGCCTACTACCTGGAC 7977 

IIIIIIII II M II 1 1 1 1 II 1 1 1 Mill III llll IIMII HUM! Mill 

60 SBJCT: 7867 ATCGCCAGTGAGGACAGCCGCAAGGTAGCATCCGTGTTGAACAACGCCTACTACTTGGAC 7 926 

QUERY: 7978 AAGATGCACTACAGCATCGAGGGCAAGGACACCCACTACTTTGTGAAGATTGGCTCAGCC 8037 

MM II MMIM 1 1 II Ml Ml 1 1 IMM I . IIIIIIII MMMM II MM 

SBJCT: 7927 AAGATGCACTAC AGCAT CGAGGGCAAGGACACACACTACTT CGT GAAGATCGGTGCAGCG 7986 

65 

QUERY * 803 8 GATGGCGACCTGGT C AC ACTAGGCAC CAC C ATCGGC CGC AAGGTGCTAGAGAGCGGGGTG 8097 

II II IIIIIIII II II II IIIIIIII II 1 1 1 1 1 1 1 1 1 1 E llllllllllll 

SBJCT : 7987 GACGGTGACCTGGT T ACGCTGGGGACCAC CATTGGGCGCAAGGTGCTGGAGAGCGGGGTG 8 046 
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QUERY- 8098 AACGTGACCGTGTCCCAGCCCACGCTGCTGGTCAACGGCAGGACTCGAAGGTTCACGAAC 8157 

MIIIIMIIIIII IIIMIIIIMIIIIII Mllllllllllllllllinil III 

SBJCT: 8047 AACGT6ACCGTGTCACAGCCCACGCTGCTGGTGAACGGCAGGACTCGAAGGTTCACCAAC 8106 
QUERY: 8158 ATTGAGTTCCAGTACTCCACGCTGCTGCTCAGCATCCGCTATGGCCTCACCCCCGACACC 8217 

IIIII 1 1 N 1 1 1 1 H 1 1 1 1 1 1 1 1 1 1 H 1 1 M 1 M IIIII II ll ! Ml Ml III II 

SBJCT : 8107 ATTGAATT CCAGTACTCC ACGCTGCTGCTCAGCATACGCTACGG C CT CACCCCCGACACA 8166 
QUERY: 8218 CTGGACGAAGAGAAGGC CCGCGTCCTGGAC CAGGCGAGACAGAGGGCCCTGGGCACGGCC 8277 

IIIII II II II M IIMM M II I N I MM III IIMIIMIIIIIIII II III 

SBJCT: 8167 CTGGATGAAGAGAAGGCCCGCGTCCTGGACCAAGCGCGACAGAGGGCCCTGGGTACTGCC 8226 
QUERY: 8278 TGGGCCAAGGAGCAGCAGAAAGCCAGGGACGGGAGAGAGGGGAGCCGCCTGTGGACTGAG 8337 

IMIMIMIIIIIIIIIIIMIIIIIIIIIMMIIIIII Mill llllllll III 

SBJCT: 8227 TGGGC C AAGGAGCAGCAGAAAGCCAGGGACGGGAGAGAGGGC AGCC GTCTGTGGACGGAG 8286 
QUERY: 8338 GGCGAGAAGCAGCAGCTTCTGAGCACCGGGCGCGTGCAAGGGTACGAGGGATATTACGTG 8397 

llllllllllllll II llllllll II II IIIIIMI II IIIII IMIIIMI 

SBJCT: 8287 GGCGAGAAGCAGCAACTCCTGAGCACGGGACGGGTGCAAGGTTATGAGGGCTATTACGTG 8346 
QUERY: 8398 CTTC CCGTGGAGCAATACCCAGAGCTTGCAGAC AGT AGCAGCAAC AT C C AGTTTTT AAGA 8457 

Mill Mill II IMMMIMI IIIIIIIIIIIMIIIIMIIMMI llllll 

SBJCT: 8347 CTTCCGGTGGAACAGTACCCAGAGCTGGCAGACAGTAGCAGCAACATCCAGTTCTTAAGA 8406 
QUERY: 8458 C AGAATGAGATGGGAAAGAGGT AAC AAAAT AAT CTGCTGC CATTCCTTGTCTGAATGGCT 8517 

] 111 1 1 M" Ml id 111 1 1 li Mill I M IMIIIMI Ml MM Mill 

SBJCT: 8407 C AGAATGAGATGGGAAAGAGGT AAC AAAATAAC CTGCTGCCACCTCTT CT C T GGGTGGCT 8466 
QUERY: 8518 CAGCAGGAGTAACTGTTATCTCCTCTCCTAAGGAGATGAAGACCTAACAGGGGCACTGCG 8577 

IMIIIMI MUM I IIIMIIIIIIMMII 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 M 1 ! 1 1 I 

SBJCT: 8467 C AGC AGGAGCAACTGTGACCTCCTCT C C TAAGGAGACGAAGAC CTAAC AGGGGC ACTGAG 8526 
QUERY : 8578 GCTGGG CTGCT T TAGGAGACCAAGT GGC AAGAAAGCTC ACATTTTTTGAGTTC AAATGCT 8637 

II llllllllllllll IMMMI IIIIMIMMIIMM illMIMI MMIM 

SBJCT: 8527 GCCGGGCTGCTTTAGGACCCCAAGTGGCAAGAAAGCTCACATTTTTTGAGTTCAAATGCT 8586 
QUERY- 8638 ACTGTCCAAGCGAGAAGTCCCTCATCCTGAAGTAGACTAAAGCCCGGCTGAAAATTCCGA 8697 

MMMIIMM MIMMMMMIMMMIMM Ml MM llllll II 

SBJCT: 8587 ACTGTCCAAGCGCAAAGTCC CT CAT CC TGAAGTAGACT AGAGCTCGGCCACAAATTCTGA 8646 
QUERY: 8698 GGAAAACAAAAC 8709 

MINIMUM 

SBJCT: 8647 GGAAAACAAAAC 8658 

SCORE = 1459 BITS (736), EXPECT = 0.0 
IDENTITIES = 1081/1196 (90%) 
STRAND = PLUS / PLUS 

QUERY: 270 ATCTGGAATAATGGATGTAAAGGACCGGCGACACCGCTCTTTGACCAGAGGACGCTGTGG 329 

Mill MMMIIMM Mill llllllll MMMIIMM Mill Mill 

SBJCT: 123 ATC TGC AAT AATGGATGTGAAGGAT CGGCGAC ATCGCT CTT TGACC AGGGGACGGTGTGG 182 
QUERY: 330 C AAAGAGTGTCGCTACACAAGCTCCT CTCTGGACAGTG AGGACTGC CGGGTGCCC AC ACA 3 89 

Ml 1 1 II I M I II 1 1 II IMMIMIMI MMMIMMIMM llllllll II 

SBJCT: 183 C AAGGAGTGTCGCTACACCAGCT C C TCTCTGGACAGTGAGGACTGC CGTGTGCCCACGCA 242 
QUERY* 3 90 GAAATCCTACAGCTCCAGTGAGACTCTGAAGGCCTATGACCATGACAGCAGGATGCACTA 449 

III llllllll M i 1 1 1 1 1 1 i I llllllll IIIIIIIIIIIIMIII llllllll 

SBJCT: 243 GAAGTCCTACAGTT C CAGTGAGACC CTGAAGGCTTATGAC CATGAC AGC AGAATGCACTA 3 02 
QUERY: 450 TGGAAACCGAGT CACAGACCTC ATC C ACCGGGAGT C AGATGAGTTT CCTAGACAAGGAAC 5 09 

II 1 1 1 1 M II 1 1 II M I II II I IIIIIIIMM IMIMIII MMIM I 

SBJCT: 3 03 TGGAAACCGAGTCACAGACCTGGTGCACCGGGAGTCCGATGAGTTTTCTAGACAAGGGGC 3 62 
QUERY : 510 CAACTTCACCCTTGCCGAACTGGGCATCTGTGAGCCCTCCCCACACCGAAGCGGCTACTG 569 

II llllllll II III Mil IIIII MM Ml IMMMMMI II IIIII 

SBJCT: 363 T AATTTC ACCCTGGCAGAAT TGGGAAT C TGCGAGCC CT CCCCAC ACCGAAGTGGTTACTG 422 
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1410 
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1263 


SCORE 


= 142 



11111111111111111 lllllllllllllllll Mill llllllll II Mill 

rTCCGACATGGGGATCCTCCACCAGGGCTACTCCCTGAGCACTGGGTCTGATGCGGACTC 
I!GACAC CGAGGGAGGGATGT CT CC AGAACACGCCAT CAGACTGTGGGGC AGAGGGAT AAA 

IIIIIIIIIIIIIIMIIIIIIIIIIIII lllllllllllllllll MINIMI 

3GACACCGAGGGAGGGATGTCT CC AGAACATGC CATCAGACTGT GGGGACGAGGGAT AAA 
\TCCAGGCGCAGTTCCGGCCTGTCCAGTCGTGAAAACTCGGCCCTTACCCTGACTGACTC 

III llllllll II III HUM! II II Mill llllllll M II 1 1 M 1 1 

?VTCGAGGCGCAGCTCTGGCTTGTCCAGCCGCGAGAACTCAGCCCTTACTCTGACTGATTC 
T GACAACGAAAAC AAAT CAGATGAT GAGAACGGTCGTC CC ATT C C ACCT ACATCCTCGCC 

15 ~ nun nni inn inn u n urn mi mi i imii mi mm i 

3AC AATGAAAATAAATCGGATGACGAC AATGGTCGAC CCATTC C ACCT AC ATCCTCGTC 
^GTCTCCTCCCATCTGCTCAGCTGCCTAGCTCCCATAATCCTCCACCAGTTAGCTGCCA 

II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 i i 1 1 1 1 1 i i 1 1 1 1 1 1 1 1 i 1 1 1 1 1 M 1 1 1 1 

\GCCTCCTCCCATCTGCTCAGCTGCCTAGCTCCCATAATCCTCCACCAGTTAGCTGCCA 
VTGCC AT TGCT AGACAGCAACACCTCCCATCAAAT C ATGGACACC AAC CCTGATGAGGA 

IIMIIMMMIMMIIIIIMIMMIII 1 1 1 1 II I M M 1 1 II 1 1 llllllll 

VTGCC ATTGCTAGACAGCAACACCTCC CAT C AGAT C ATGGACACC AACCCCGATGAGGA 
FTCTCCCCCAATTCATACCTGCTCAGAGCATGCTCAGGGCCCCAGCAAGCCTCCAGCAG 

llllllll 1 1 E 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 II 

TTCTCCC C TAATTCATACCTGC T C AGAGC ATGCTCAGGGCCCCAGCAAGCCTC CAGT AG 
3GCCCTCCGAACCACCACAGCCAGTCGACTCTGAGGCCCCCTCTCCCACCCCCTCACAA 

I M M M M 1 1 1 1 1 i I M 1 1 1 1 i 1 1 1 II IIIIIIIMMIII Mill Mill II 

SGCCCTCCGAACCACCACAGCCAGTCAACGCTGAGGCCCCCTCTGCCACCTCCTCATAA 
CACACGCTGTCCCATCACCACTCGTCCGCCAACTCCCTCAACAGGAACTCACTGACCAA 

35 ~ f M 1 1 1 llllllll llllllll II 1 1 1 1 1 1 1 M 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

^ACACCCTGTCCCACCACCACTCCTCTGCCAACTCCCTCAACAGAAACTCACTGACCAA 
ZGG CGGAGTCAGAT C C ACGCCCCGGCCCC AGCGCCCAATGAC C TGGCC ACC ACACCAGA 

muimii 1 1 1 1 1 1 1 i 1 1 1 ii ii ii imimmiimiui ii n 

rGGCGGAGTCAAATCCACGCCCCAGCTCCTGCACCCAATGACCTGGCCACCACGCCGGfl 
rCCGTTCAGCTTCAGGACAGCTGGGTGCTAAACAGCAACGTGCCACTGGAGACCCGGCA 

milium iiiiiiiiiiiiiiiii mil mum mum iiiii 

rCCGTTCAGCTCCAGGACAGCTGGGTGCTGAACAGTAACGTGCCGCTGGAGACGCGGC^ 

rTCCTCTTCAAGACCTCCTCGGGGAGCACACCCTTGTTCAGCAGCTCTTCCCCGGGAT^ 

I M II M M II I II Mill II IIMIIMI I I 1 I 1 t t 1 I 1 1 I 1 1 I I II Mill 
TT CC T CTTCAAGACGTCCT CCGGAAGC ACAC C CCTGTTCAGCAGC TCTTCT CCAGGAT3 

CCTTTGACCTCAGGAACGGTTTACACGCCCCCGCCCCGCCTGCTGCCCAGGAATACTTl 

II lllllllllll II IIIII II II II IIIIIIIMMIII lllllll II 

CCCTTGAC CTCAGGGAC CGTTT AT AC ACC ACC ACC C CGCCTGCTGC C ACGGAATAC AT*] 
TCGAGGAAGGCTTT CAAGCTGAAGAAGCC CTC CAAATACTGCAGCTGGAAATGTGCTGC 

55 HI llllllll I MUM Mill II lllllllllllllllll llllllll II II 

^!T CT AGGAAGGC CTTCAAGCTGAAGAAACC CT CCAAAT ACTGCAGTTGGAAATGCGCCGC 
CCTCTCCGCCATTGCCGCGGCCCTCCTCTTGGCTATTTTGCTGGCGTATTTCATAG 14 i 

III II lllllllllll llllllll MM IIMIMIMI MIIIIMM 



ETS (720) , EXPECT - 0.0 
IDENTITIES = 996/1088 (91%) 
STRAND = PLUS / PLUS 

QUERY: 1464 AGTGCCCTGGTCGTTGAAAAACAGCAGCATAGACAGTGGTGAAGCAGAAGTTGGTCGGCG 1523 

! 1 1 1 1 1 1 1 1 1 L 1 1 1 1 1 1 1 1 1 1 1 i 1 1 M 1 1 1 1 1 M 1 1 II II llllllll IIIII II 

SBJCT: 1440 AGTGCCCTGGTCGTTGAAAAACAGCAGCATAGACAGCGGCGAGGCAGAAGTCGGTCGACG 1499 
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QUERY: 1524 GGTAACACAAGAAGTCCCACCAGGGGTGTTTTGGAGGTCACAAATTCACATCAGTCAGCC 1583 

III Mill MIMIIIIMIIIIMMIIIIIIIIII II lllllllllllllllll 

SBJCT: 1500 GGTGACACAGGAAGTCCCACCAGGGGTGTTTTGGAGGTCCCAGATTCACATCAGTCAGCC 1559 

5 

QUERY: 1584 CCAGTTCTTAAAGTTCAACATCTCCCTCGGGAAGGACGCTCTCTTTGGTGTTTACATAAG 1643 

II ilMIMMIIMIII IMMM llllllll II Mill II II MINIM 

SBJCT: 1560 TCAGTTCTTAAAGTTCAACATCTCCCTGGGGAAGGATGCCCTCTTCGGCGTCTACATAAG 1619 
10 QUERY: 1644 AAGAGGACTTCCACCATCTCATGCCCAGTATGACTTCATGGAACGTCTGGACGGGAAGGA 1703 

lllllllll MIIIIIIIIIMI IIIIIIIIIIIIIIMIMI llllllll lllll 

SBJCT: 1620 AAGAGGACTGC C ACC ATCTCATGCACAGTATGACTT C ATGGAACGC CTGGAC GGAAAGGA 1679 
QUERY: 1704 GAAGTGGAGTGTGGTTGAGT CTCCC AGGGAACG C CGGAGC ATACAGACCTTGGTTCAGAA 1763 

15 HlllllilMMII lllll IIIIIIIIIIIMIIIIIII llllll Mil Mill 

SBJCT: 1680 GAAGTGGAGTGTGGT CGAGTCACCCAGGGAACGCCGGAGCAT C CAGACCCTGGTGCAGAA 1739 
QUERY: 1764 TGAAGC CGTGTTTGTGC AGT ACCTGGATGTGGGCCTGTGGCATCTGGCCTT C T ACAATGA 1823 

II II lllll lllllllll I II 1 1 1 1 M ! 1 1 1 1 M I M II IIIIIIIIIMIII 

20 SBJCT: 1740 CGAGGCTGTGTTCGTGC AGT ACTTGGATGTGGGCCTGTGGCACCTCGCCTTCT ACAATGA 1799 
QUERY : 1824 TGGAAAAGACAAAGAGATGGT T TCCTTCAATACTGTTGTCCTAGAT TC AGTGCAGGACTG 1883 

II II lllll llllllll lllllllllll llllll IMIIIMIMMMIMS 

SBJCT : 1800 CGGCAAGGACAAGGAGATGGTCTCCTTCAATACGGTTGTCTTAGATTCAGTGCAGGACTG 1859 



25 



45 



65 



QUERY: 1884 TCCACGTAACTGCCATGGGAATGGTGAATGTGTGTCCGGGGTGTGTCACTGTTTCCCAGG 1943 

llllll llllllll lllll II lllll lllll II II 1 1 1 1 1 1 MM I Ml Ml 

SBJCT: 1860 TCCACGAAACTGCCACGGGAACGGCGAATGCGTGTCTGGACTGTGTCACTGTTTCCCAGG 1919 



30 QUERY: 1944 ATTTCTAGGAGCAGACTGTGCTAAAGCTGCCTGCCCTGTCCTGTGCAGTGGGAATGGACA 2003 

III lllll llllllll MMMM III MINI II IIIIIIIIIIIMIIIIIII 

SBJCT : 1920 ATTCCTAGGTGCAGACTGCGCTAAAGCTGCCTGCCCTGTTCTGTGCAGTGGGAATGGACA 1979 
QUERY: 2004 ATATTCTAAAGGGACGTGCCAGTGCTACAGCGGCTGGAAAGGTGCAGAGTGCGACGTGCC 2063 

35 Mill MMMM MMMIMIMM 1) 1 1 1 ! 1 1 i I ! lllll MM I Mill 

SBJCT: 1980 GT ATTC CAAAGGGACATGCCAGTGC TACAGTGGCTGGAAAGGAGCAGAATGCGATGTGCC 2039 
QUERY : 2064 CATGAATCAGTGCATCGAT C CTTCCTGCGGGGGC C ACGGCT CCTGC ATTGATGGGAACTG 2123 

llllll II ill IMMMIIIMM II IMMIMIIMIIMI III IMIIMII 

40 SBJCT: 2040 CATGAACCAGTGCATCGATCCTTCCTGTGGGGGCCACGGCT CCTGC ATTGATGGGAACTG 2 099 
QUERY : 2124 TGTCTGCTCTGCTGGCTACAAAGGCGAGCACTGTGAGGAAGTTGATTGCTTGGATCCCAC 2183 

II II I lllllllllll lllllllllll II lllll IIIIIIIIIMIII II 

SBJCT : 2100 CGTGTGTGCAGC TGGCT ACAAGGGCGAGCACTGCGAAGAAGTGGATTGC TTGGATCC AAC 2159 



QUERY: 2184 CTGCTCCAGCCACGGAGTCTGTGTGAATGGAGAATGCCTGTGCAGCCCTGGCTGGGGTGG 2243 

lllllllll!!! II IMIMIMM lllll 11 II MMMM llllllll II 

SBJCT: 2160 CTGCT C CAGCC ATGGTGTC TGTGTGAACGGAGAGTGTCTATGCAGCCCCGGCTGGGG CGG 2219 



50 QUERY: 2244 TCTGAACTGTGAGCTGGCGAGGGTCCAGTGCCCAGACCAGTGCAGTGGGCATGGCACGTA 2303 

II lllll !! I M 1 1 1 1 1 1 1 III ill I II II 1 1 1 1 M 1 1 1 MMMIMIMM II 

SBJCT: 2220 GCTCAACTGCGAGCTGGCGAGGGTCCAGTGCCCAGACCAGTGTAGTGGGCATGGCACTTA 2279 
QUERY: 2304 CCTGCCTGACACGGGCCTCTGCAGCTGCGATCCCAACTGGATGGGTCCCGACTGCTCTGT 2363 

55 III llllll I II II III II I III lllll II IIMMI III Mill I llllll I 

SBJCT: 2280 CCTCCCTGACTCTGGCCTCTGCAACTGTGATCCGAATTGGATGGGTCCCGACTGCTCTGT 2339 
QUERY: 2364 TGAAGTGTGCTCAGTAGACTGTGGCACTCACGGCGTCTGCATCGGGGGAGCCTGCCGCTG 2423 

llllll III III 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i i 1 1 1 

60 SBJCT: 2340 TGAAGTGTG CTC AGTAGACTGTGGCACT C ACGGCGTCTGCAT CGGGGGAGCCTGC CGC TG 2399 

QUERY: 2424 TGAAGAGGGCTGGACAGGCGCAGCGTGTGACCAGCGCGTGTGCCACCCCCGCTGCATTGA 2483 

II I I II I II I II II II I I! M II I I I 1 1 L 1 1 I t 1 I 1 I I 1 I I 1 I 1 I 1 I I 1 1 1 1 1 1 1 1 1 1 
SBJCT: 2400 TGAAGAGGGCTGGACAGGCGCGGCTTGTGACCAGCGCGTGTGCCACCCCCGCTGCATTGA 2459 



QUERY: 2484 GCACGGGACCTGTAAAGATGGCAAATGTGAATGCCGAGAGGGCTGGAATGGTGAACACTG 2543 

MMIIMMMMMIIIIMMMMMMMIMI llllll III 1 1 1 1 1 M 1 1 1 1 1 1 

SBJCT: 246 0 GCACGGGACCTGTAAAGATGGCAAATGTGAATGCCGAGAGGGCTGGAATGGTGAACACTG 2519 
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QUERY: 2544 CACCATTG 2551 

llllllll 
SBJCT: 2520 CACCATTG 2527 



In this search it was also found that the FCTR3bcd and e nucleic acid had homology 
to six fragments of Gallus gallus partial mRNA for teneurin-2. It has 2780 of 3449 bases 
(80%) identical to bases 3386-6834, 1553 of 1862 bases (83%) identical to bases 1414-3275, 
540 of 628 bases (85%) identical to bases 587-1214, 593 of 725 bases (81%) identical to 
bases 7084-7808, 429 of 515 bases (83%) identical to bases 7895-8409, and 397 of 475 bases 
(83%) identical to bases 20-494 of Gallus gallus partial mRNA for teneurin-2. (EMBL Acc: 
GGA278031) (Table 30). 

Table 30. BLASTN of FCTR3b ? c, d, and e against Gallus gallus Teneurin-2 mRNA 

(SEQ ID NO:67) 

> GI 1 10241573 [EMB| AJ279031 . 1 1GGA279031 GALLUS GALLUS PARTIAL MRNA FOR TENEURIN-2 
(TEN2 GENE) , LONG SPLICE 
VARIANT 
LENGTH = 84 09 

SCORE = 1532 BITS (773), EXPECT = 0.0 
IDENTITIES = 2780/3449 (80%) 
STRAND = PLUS / PLUS 

TGATGGTGGCTGTCGAGGGGCATCTCTTCCAGAAGTCATTCCAGGCTTCTCCCAACCTGG 3 517 

Illllll II II II llllllll II II II Mill I III IMIIIIII III 
TGATGGTAGCAGTAGAAGGGCATCTATTTCAAAAATCATTTCTGGCATCTCCCAACTTGG 3445 

CCTCCACCTTCATCTGGGACAAGACAGATGCGTATGGCCAAAGGGTGTATGGACTCTCAG 3577 

I I II MMIIMIIIIII MINIM Mill II I Ml Mill I IMI 

CTTATACATTCATCTGGGACAAAACAGATGCATATGGTCAGAAGGTTTATGGGTTGTCAG 3505 
ATGCTGTTGTGTCTGT CGGGTTTGAATATGAGACCTGTCCCAGT CT AATTCT CTGGGAGA 3637 

1 1 1 ! 1 1 1 M Mill M I It 1 1 11 1 1 1 ! ! i E IMIMIII I Mill Illllll 

ATGC TGT AGTTT CTGTGGGTTTTGAATATGAGACTTGTCC CAGT TTGATTCTGTGGGAGA 3565 
AAAGGACAGCCCTCCTTCAGGGATTCGAGCTGGACCCCTCCAACCTCGGTGGCTGGTCCC 3 697 

IIIIIM M II II II Mill Mill II M Mill II II II Mill 

AAAGGACTG CGC TGCTGCAAGGAT TTGAGCTAGATCCTT C C AAT CT AGGAGGATGGTCTT 3 625 
T AGACAAAC ACC AC ATCCTCAATGTTAAAAGTGGAAT C CTACACAAAGG CAC TGGGGAAA 3757 

I II Mill II I II Mill II Mill II I 1 1 1 1 M 1 1 1 1 Ml MM 

TGGATAAAC ATCATGTACTGAATGTCAAGAGTGGTATATTGCACAAAGGCAATGGAGAAA 3685 
ACCAGTTCCTGACCCAGCAGCCTGCCATCATCACCAGC ATCATGGGCAATGGTCGCCGCC 3 817 

I Mill II II llllllll II I II llllllll Mill Mill Mill 

AT CAGT TTCTAACT CAGCAGCCAGCTGTGATAACCAGC ATT ATGGGGAATGGGCG CCGAA 3745 
GGAGCATTTCCTGTCCCAGCTGCAACGGCCTTGCTGAAGGCAACAAGCTGCTGGCCCCAG 3 877 

I Mill llllllll MIMMI II Mill Mill M Mill Illllll I 

GAAGCATATCCTGTCCTAGCTGCAATGGTCTTGCAGAAGGAAATAAGCTTTTGGCCCCTG 3805 
TGGCTCTGGCTGTTGGAATCGATGGGAGCCTCTATGTGGGTGACTTCAATTACATCCGAC 3937 

I II Mill II Mill Mill Illllll III II II II llllllll II I 

TAGCACTGGCAGTGGGAATTGATGGAAGCCTCTTTGTTGGAGATTTTAATTACATTCGGC 3 865 
GCATCTTTCCCTCTCGAAATGTGACCAGCATCTTGGAGTTACGAAATAAAGAGTTTAAAC 3997 

I Mill II II I llllllll Mill llllll I 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
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QUERY: 


3458 


SBJCT : 


3386 


QUERY: 


3518 


SBJCT : 


3446 


QUERY: 


3578 


SBJCT : 


3506 


QUERY: 


3638 


SBJCT : 


3566 


QUERY: 


3698 


SBJCT : 


3626 


QUERY: 


3758 


SBJCT: 


3686 


QUERY: 


3818 


SBJCT : 


3746 


QUERY: 


3878 


SBJCT : 


3806 


QUERY: 


3938 



SBJCT: 3866 GTATCTT C CC ATCC AGGAATGTGACTAGC ATATTGG AGCTG AGAAATAAAGAGTT T AAAC 3925 



QUERY : 3 998 ATAGCAACAACCCAGCACACAAGTACTACTTGGCAGTGGACCCCGTGTCCGGCTCGCTCT 4057 

iiiiiiiiii ii ii inn inn in i ii 1 1 1 1 1 1 1 1 ii mil ii i 

SBJCT: 3 926 ATAGCAACAATCCTGCTCACAAATACTATCTGGCCGTGGACCCCGTTTCGGGCTCCCTGT 3 985 
QUERY: 4058 ACGTGTCCGACACCAACAGCAGGAGAATCTACCGCGTCAAGTCTCTGAGTGGAACCAAAG 4117 

1 1 1 1 II MINIMUM I I !l III Mill Mill I III II till 

SBJCT: 3986 ACGTATCAGACACCAAC AGC CGACGGAT AT ACAAAGTC AAAT CTCTTACTGG CACGAAAG 4 045 
QUERY : 4118 ACCT GGCTGGGAAT TCGGAAGTTGTGGC AGGGACGGGAGAGCAGTGTCTAC CCTTTGATG 4177 

IIIIIIIIII Mill Mill II II Mill IIIMIII II II IIIIIIIIII 

SBJCT : 4 046 ACCTGGCTGGTAATTCTGAAGTGGTAGCGGGGACTGGAGAGCAATGCCTGCCCTTTGATG 4105 
QUERY: 4178 AAGC CCGCTGCGGGGATGGAGGGAAGGCCATAGATGCAACC CTGATGAGCCCGAGAGGTA 4237 

Mill I II II 1 1 llllll 1 1 1 M I M IIMIIII Mill II MM I 

SBJCT: 4106 AAGCCAGATGTGGAGATGGAGGGAAAGCAGTGGACGCAACCCTAATGAGTCCTCGAGGAA 4165 
QUERY: 4238 TTGC AGTAGACAAGAAT GGGCTCATGTACTTTGTCGATGCC ACC ATGAT CCGGAAGGTTG 4297 

IMMM II III MM IIIIIII Mill llllllll Mill II II II I 

SBJCT : 4166 T TGCAGTGGATAAGTATGGACT CATGT ATTTTGTTGATGC C ACT ATGATT CGAAAAGTGG 4225 
QUERY: 4298 ACCAGAATGGAATCATCTCCACCCTGCTGGGCTCCAATGACCTCACTGCCGTCCGGCCGC 4357 

I lllllllllll II II M MM Ml III Ml IMMM IMIMIMM II I 

SBJCT: 4226 ATCAGAATGGAATTATATCAACT CTGCTGGGC T CCAATGACCTAAC TGC CGT CCGAC C T C 4285 
QUERY: 4358 TGAG CTGTGATT CC AGC ATGGATGTAGC CC AGGTTCGTCTGGAGTGGCC AACAG AC C TTG 4417 

I llllll Ml III I II MM MM MMM II 1 i 1 1 1 1 1 i 1 1 1 II II II I 

SBJCT: 4286 T AAGCT GTGATT CC AGC ATGGATGT C AGCC AGGTACGGCTGGAGTGGCCTAC TGATCTCG 4345 
QUERY : 4418 C TGTCAATC CCATGGAT AACTC CT T GT ATGTTCTAGAGAAC AATGT CAT C C TTCGAATCA 4477 

Mill 1 1 1 1 1 1 1 ! 1 1 Mill I Mill IMMIMMMM II I II MM 

SBJCT : 4346 CTGTCGATC CCATGGACAACT CACTTTATGT CC TAGAGAAC AATGT T AT TTTACGGAT CA 4405 
QUERY: 4478 CCGAGAACCACCAAGTCAGCATCATTGCGGGACGCCCCATGCACTGCCAAGTTCCTGGCA 4537 

I II Mill Mill Mill Mill M M Ml I III IMMMM I II I M II I 

SBJCT: 4406 CAGAAAACCATCAAGTTAGCATTATTGCTGGACGCCCCATGCACTGCCAGGTTCCTGGTA 4465 
QUERY: 4538 T TGACT ACTCACTC AGC AAACTAGC C ATTC ACT CTGCCCTGGAGTC AGC CAGTGCCATTG 4597 

I IMMM II llllllll II Mill M II II II 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 

SBJCT: 4466 T AGACT ACTCTCT TAGC AAACTGGCTATTC ATT CCGCACTTGAATCAGC CAGTGC CATTG 4525 
QUERY: 4598 CCATTTCTCACACTGGGGTCCTCTACATCACTGAGACAGATGAGAAGAAGATTAACCGTC 4657 

MM M Mill II M II IMMM MMIMIMM II M Mill M I 

SBJCT: 4526 CCATCT CAC ACACAGGAGTT CTTTACAT CAGTGAGACAGATGAAAAAAAAATTAATCGGC 4585 
QUERY: 4658 TACGC C AGGTAACAAC C AACGGGGAGAT CTGCCTTTT AGCTGGGGCAGCCTCGGACTGCG 4717 

1 1 1 1 1 it 1 1 1 1 1 1 inn ii m ii mm i ii iiiiiiii ii urn i 

SBJCT: 4586 TACGCCAGGTAACTACCAATGGAGAAATATGCCTTCTTGCAGGGGCAGCTTCAGACTGTG 4645 
QUERY: 4718 ACTGCAAAAACGAT GTCAATTGC AACTGCTATTCAGGAGAT GATGCCTACGCGACTGATG 4777 

I llllllll IMMM II II IIIIIII I II IMMM II 1 1 IMMM 

SBJCT : 4 646 ATTGCAAAAATGATGTCAACTGTAATTGCTATT CTGGGGATGATGGGTATGC CACTGATG 4705 
QUERY: 4778 CCATCTTGAATTCCCCATCATCCTTAGCTGTAGCTCCAGATGGTACCATTTACATTGCAG 4837 

IMMM Mill Mill lllllllllll M 1 1 i 1 1 1 1 1 1 1 1 1 1 1 Mill II I 

SBJCT: 4706 CCAT CT TAAATTCAC CATCTTCCTTAGCTGTGGC CC CAGATGGT AC CATCTACATAGC TG 4765 
QUERY: 4838 ACCTTGGAAATATTCGGATCAGGGCGGTCAGCAAGAACAAGCCTGTTCTTAATGCCTTCA 4897 

I II llllllll II II Mill Mill II MM Ml llllllll I II I 

SBJCT: 4766 ATCTCGGAAATAT CCGCATT AGGGC TGT CAGTAAAAACAGGCCC ATTCTTAATT CTTTTA 4825 
QUERY: 4898 ACCAGTATGAGGCTGC ATCC C CCGGAGAGCAGGAGTTATATGTTTTCAACGC TGATGGCA 4 957 

MM Mill llllllll M Mill llllll I Mill Mill llllllll I 

SBJCT: 4826 ACCAATATGAAGCTGCATCTCCAGGAGAACAGGAGCTGTATGTCTTCAATGCTGATGGGA 4885 
QUERY : 4 958 T CCAC C AAT ACACTGTGAGCCTGGTGACAGGGGAGT ACTTGTAC AATTT CAC ATATAGTA 5017 

I Mill llllll I Mill II II IIIIIIMIIIIIII llllllll Mill I 
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SBJCT: 4886 TTCACCAGTACACTCTCAGCCTTGTTACCGGGGAGTACTTGTACAATTTCACCTATAGCA 4945 



QUERY: 5018 CTGACAATGATGTCACTGAATTGATTGACAATAATGGGAATTCCCTGAAGATCCGTCGGG 5077 

iii ii iiiiiiii ii mi mi inn ii in inn Miiiiin 

SBJCT: 494 6 GTGATAACGATGTCACCGAGGTGATGGACAGCAATGGCAACT CCTTGAAGGT CCGTCGGG 5005 

QUERY: 5078 ACAGCAGTGGCATGCCC CGT CACCTGCTCATGCCTGAC AAC CAGATCAT CACCCT CACCG 5137 

I III II llllllll II I II IIIIMII II lllll I I I I II III 
SBJCT: 5006 ATGCCAGCGGAATGC C C CGCCATTTACTGATGCCTGATAAT CAGATTGT CACGCTGGCCG 5065 

QUERY: 5138 TGGGCACCAATGGAGGCCTCAAAGTCGTGTCCACACAGAACCTGGAGCTTGGTCTCATGA 5197 

I lllll lllll II IMIII I II II II 1 1 1 1 llllll Mill I MM 

SBJCT: 5066 TTGGCACTAATGGTGGACTCAAACTAGTCTCAACGCAGACCCTGGAACTTGGATTAATGA 5125 
QUERY: 5198 CCTATGATGGCAACACTGGGCTCCTGGCCACCAAGAGCGATGAAACAGGATGGACGACTT 5257 

I III I 1 1 MM III III I M II lllll I IIMIM III II I Ml II I 

SBJCT : 5126 CTTATAACGGAAACAGTGGTCTCTTAGCAACGAAGAGTGATGAAACAGGATGGACAACAT 5185 
QUERY: 5258 T CTATGACTATGACCACGAAGGCCGCCTGACCAACGTGACGCGCCC CACGGGGGTGGTAA 5317 

I IMIIIIIIII M lllll llllllll! M II II lllll II IMMM 

SBJCT: 5186 TTTATGACT ATGAT CATGAAGGGCG C CTGACCAATGTAAC ACGTCCCACTGGAGTGGTAA 5245 
QUERY: 5318 CCAGTCTGCACCGGGAAATGGAGAAATCTATTACCATTGACATTGAGAACTCCAACCGTG 5377 

I II II II II IIIIMII II 1 1 1 1 1 1 1 1 i 1 1 lllllllllll II II II I 

SBJCT: 5246 CTAGCCTT CAT CGAGAAATGGAAAAGTCTATTACCATCGACATTGAGAATTCTAAT CGGG 5305 

QUERY: 5378 ATGATGACGTCACTGTCATCACCAACCTCTCTTCAGTAGAGGCCTCCTACACAGTGGTAC 5437 

lllllll lllll llllllll II Mill II II Mill Mill Mill II I 
SBJCT: 5306 ATGATG ATGTC ACGGTCATCACAAATCT CT CCT CTGTGGAGGCTTCCTAT ACAGT TGTTC 5365 

QUERY: 5438 AAGATC AAGTTCGGAACAGC TACC AGCT C TGTAATAATGGT ACCCTGAGGGTGATGT ATG 5497 

IMIMIMI lllll HI M 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Ml MM llllllllll 

SBJCT: 5366 AAGATCAAGTGAGGAACAGCTACCAGCTCTGTAATAATGGTACTTTGAGAGTGATGTATG 5425 
QUERY: 54 98 CTAATGGGATGGGTATC AGCTTC CAC AGCGAGC C CC ATGTCCTAGCGGG CACC ATCACCC 5557 

I lllll Ml MM Mill llllllll II 1 E 1 1 1 1 1 1 II M II I II I 

SBJCT: 5426 CCAATGGCATGAGT ATT AGCTTT CACAGCGAAC C TC ATGTC CTGGCTGGGACAGT AACT C 5485 

QUERY: 5558 CCACCATTGGACGCTGCAACATCTCCCTGCCTATGGAGAATGGCTTAAACTCCATTGAGT 5617 

IMMM Mill II II II II II II lllllllllll II lllll Mill I 
SBJCT: 5486 C CAC C ATAGGACGATGTAATAT TTCTCTAC CAATGGAGAATGGT T TGAACTC AATTGAAT 5545 

QUERY: 5618 GGCGCCTAAGAAAGGAACAGATTAAAGGCAAAGTCACCAT C T TT GGCAGGAAGCT CCGGG 5677 

MM II II II Ml 1 1 1 1 1 1 1 1 II I M 1 1 II I Mill II llllll Ml 

SBJCT: 5546 GGCGTCTGAGGAAAGAACAGATTAAAGGCAAAGTGACTGTGTTTGGAAGAAAGCTCAGGG 5605 

QUERY: 5678 TCCATGGAAGAAATCTCTTGTCCATTGACTATGATCGAAATATTCGGACTGAAAAGATCT 5737 

I IIIIMII III I IMIIIMM II II II lllll II II Mill MM 
SBJCT: 5606 TTCATGGAAGGAAT T TGCTGTCCATTGATT ACGAC CGGAAT ATACGCACAGAAAAAATCT 5665 

QUERY: 573 8 ATGATGAC C ACCGGAAGTTC AC C CTGAGGATCAT TT ATGACCAGGTGGGCCGCCCCTT C C 5797 

I Mill Mill ! M 1 1 II 1 1 1 ! M 1 1 1 1 lllll II III MM II IMMM 

SBJCT: 5666 ACGATGATCACCGC AAGTTCAC CC TGAGGATAATTT ACGAT CAG CTGGGACGGCCCTTCC 5725 
QUERY: 5798 TCTGGCTGCCCAGCAGCGGGCTGGCAGCTGTCAACGTGTCATACTTCTTCAATGGGCGCC 5857 

MMMMMMMIMM Mill M IMIMIMM II IIMIIII lllllll 

SBJCT: 5726 TCTGGCTGCCCAGCAGCGGCCTGGCTGCCGTCAACGTGTCCTATTTCTTCAACGGGCGCC 5785 
QUERY: 5858 TGGCTGGGCTTCAGCGTGGGGCCATGAGCGAGAGGACAGACATCGACAAGCAAGGCCGCA 5917 

MIMMMMIMM II lllllllllll I MM M I MIMI I II Ml M II I I 

SBJCT: 5786 TGGCTGGGCTTCAGCGCGGAGC CATGAGCGAAAGGACAGAC AT CGACAAGCAAGGCAGGA 5845 
QUERY: 5918 TCGTGTCCCGCATGTTCGCTGACGGGAAAGTGTGGAGCTACTCCTACCTTGACAAGTCCA 5977 

II I II M II II II II II Mill II lllll III IMMM II II MM 

SBJCT: 5846 TCATATCGCGCATGTTTGCAGATGGGAAGGTTTGGAGTTACACCTACCTAGAAAAATCCA 5905 
QUERY: 5978 TGGT C C TC C TGCTT CAGAGCCAACGTCAGTATATATTTGAGTATGAC TCCTCTGAC CGCC 6037 

MM II MMMIMIMM II lllll II IMIMIMM II II Mill I 
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SBJCT: 5906 TGGT ACTACTGC TT CAGAGC CAGCGGCAGTACATCTTTGAGTATGATTCTTC AGACCGGC 5965 



QUERY: 603 8 TCCTTGCCGTCACCATGCCCAGCGTGGCCCGGCACAGCATGTCCACACACACCTCCATCG 6097 

III III II II Mill II II II UNI MUM II IMM II I I 

SBJCT: 5966 TCCATGCTGTTACTATGCCTAGTGTTGCTCGGCATAGCATGTCAACTCACACGTCTGTTG 6025 
QUERY : 6098 GCTACATCCGTAATATTTACAACCCGCCTGAAAGCAATGCTTCGGTCATCTTTGACTACA 6157 

lllllll I llllllll II II lllllllllll II II II II Mill 1 1 II 

SBJCT: 6026 GCTACATTAGGAATATTTATAATCCTCCTGAAAGCAACGCATCAGTGATTTTTGATTACA 6085 
QUERY : 6158 GTGATGACGGCCGCATCCTGAAGAC C TCCTTTTTGGGC ACCGGACGCCAGGTGTT CTACA 6217 

lllllll II I II 1 1 1 1 II II Mill II II II II M II II 1 1 1 1 

SBJCT: 6086 GTGATGATGGGAGGATTTTGAAAACATCATTTTTAGGTACTGGTCGACAAGTCTTTTACA 6145 
QUERY: 6218 AGTATGGGAAACTCT C C AAGTT ATC AGAGATTGTCTACGACAGT AC CGC CGT CACCTTCG 6277 

IMIMI II II Mill Mill II Mill II llllllll II II II II I 

SBJCT : 6146 AGTATGGAAAGCTATCCAAATTATCTGAAATTGTTTATGACAGTACTGCGGTTACTTTTG 6205 
QUERY: 6278 GGTATGACGAGACC ACTGGTGTCTTGAAGATGGTCAAC CTC CAAAGTGGGGG CTT CT C CT 6337 

I Mill II II II 1 1 1 1 II I II Mill II I IIIIIMI II II II I 

SBJCT: 6206 GATATGATGAAACTACAGGTGTCCTAAAAATGGTGAATTTGCAAAGTGGAGGATTTTCTT 6265 
QUERY : 633 8 GCACCATCAGGTACCGGAAGATTGGCCCCCTGGTGGACAAGCAGATCTACAGGTTCTCCG 63 97 

I M III I II II II MIIIMI 1 1 II Mill M MIMIII Mill I 

SBJCT: 6266 GTAC AAT CCGCTAT CGTAAAATTGGCCCTCTTGTTGACAAACAAAT CTACAGATTCT CTG 6325 
QUERY: 6398 AGGAAGGCATGGTCAATGCCAGGTTTGACTACACCTATCATGACAACAGCTTCCGCATCG 6457 

I Mill lllllllllll llllllll II II Mill Mill M M Mill I 

SBJCT: 6326 AAGAAGGTATGGTC AATGCAAGGTTTGATT ATACATAT CACGAC AATAGTTTT CGCATTG 6385 
QUERY : 6458 C AAGCAT CAAGC CCGTCATAAGTGAGACTCCCCT C C CCGTTGACCT C TACCGCT ATGATG 6517 

MIIMIMI Ml E ! 1 1 1 E 1 1 1 1 1 E i 1 1 E II II Mill II Mill lllllll 

SBJCT : 6386 C AAG CATCAAAC CCATC ATAAGTGAGACTC CT C TTC CAGTTGATC TTT AC CGTTATGATG 6445 
QUERY : 6518 AGAT T T CTGGCAAGGTGGAACACTTTGGTAAGTTTGGAGT C ATCTATTATGACATCAACC 6577 

Mlllllllllll M II II Mill M MIIIMI M llllllll II II I 

SBJCT: 6446 AGATTT CTGGCAAAGTTGAGCATTTTGGCAAATTTGGAGT T ATTT ATTATGATATAAATC 6505 
QUERY: 6578 AGAT CATCACCACTGCCGTGATGAC C CTCAGCAAACACTTCGAC AC CCATGGGCGGATCA 6637 

I II 1 1 II II II II Mill II II II Mill II Mill II II II I 

SBJCT: 6506 AAATTATTACTAC AGCAGTTATGAC ACTGAGTAAGC ACTTTGATAC C CACGGAC GCATTA 6565 
QUERY : 663 8 AGGAGGTCCAGTATGAGATGTTCCGGTCCCTCATGTACTGGATGACGGTGCAATATGACA 6 697 

I M M M MIMM IIIMil Mill I II! IIIMIIIII lllllllllllll 

SBJCT: 6566 AAGAAGTTCAATATGAGATGTTCCGATCCCTGATGTACTGGATGACTGTGCAATATGACA 6625 
QUERY: 6698 GCATGGGCAGGGTGATCAAGAGGGAGCTAAAACTGGGGCCCTATGCCAATACCACGAAGT 6757 

MIMM II II I II II II II Mill Mill MIIIMI II II MM 

SBJCT: 6 626 GCATGGGAAGAGTAACTAAAAGAGAACTGAAACTTGGGCCGTATGC CAACACAAC CAAGT 6685 
QUERY: 6758 AC ACCTATGACTACGATGGGGACGGGCAGCTCCAGAGCGTGGCCGT C AATGAC CGCCCGA 6817 

I MIIIMI II Mill II Mill I II Mill II II Mill I II I 

SBJCT : 6686 ATACCTATGATTATGATGGAGATGGGCAATTGCAAAGCGTAGCAGTAAATGATAGGCCTA 6745 
QUERY : 6818 CCTGGCGCTACAGCTATGACCTTAATGGGAATCTCCACTTACTGAACCCAGGCAACAGTG 6877 

MIMM Mill llllllll Mill Mill III I Mill II II MIMM 

SBJCT : 6746 CCTGGCGTTACAGTTATGACCTGAATGGAAATCTTCACCTCCTGAATCCTGGAAACAGTG 6805 
QUERY: 6878 TGCGCCT CATGCCCTTGCGCTATGACCT C 6906 

I II I MINI lllllll MUM 

SBJCT: 6806 TTCGATTGATGCCCCTGCGCTACGACCTC 6834 

SCORE = 1241 BITS (626), EXPECT =0.0 
IDENTITIES = 1553/1862 (83%) 
STRAND = PLUS / PLUS 

QUERY : 1486 AGCAGCATAGACAGTGGTGAAGCAGAAGTTGGTCGGCGGGTAACACAAGAAGTCCCACCA 1545 

lllllllllll Mill III 1 1 1 1 1 i 1 1 E t II III II Mill II II II 
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SBJCT: 1414 AGCAGC ATAGATAGTGGAGAAACAGAAGTTGGC CGC AAGGT CAC CC AAGAGGTGCCCCCT 1473 
QUERY* 154 6 GGGGTGTTTTGGAGGT C ACAAATTCACAT C AGTCAGCCCCAGTT CTTAAAGTTCAACAT C 1605 

II HIM Ml MM M M II Mill IIMI IMIII I 1 1 i i 1 1 ! 1 1 1 1 

SBJCT: 1474 GGAGTGTT C TGGCGGT CTCAGATCC ATATC AGCCAGCC ACAGTT CCTGAAGTT C AAC ATA 1533 
QUERY: 1606 TCCCTCGGGAAGGACGCTCTCTTTGGTGTTTACATAAGAAGAGGACTTCCACCATCTCAT 1665 

Mill IIMIMI Mill II IIIIIMI IMMIMIIMM MIIIMI III 

SBJCT: 1534 TCCCTAGGGAAGGATGCTCTTTTCGGTGTTTATATAAGAAGAGGACTCCCACCATCACAT 1593 
QUERY: 1666 GCCCAGTATGACTTCATGGAACGTCTGGACGGGAAGGAGAAGTGGAGTGTGGTTGAGTCT 1725 

II IIIIIMI 1 1 1 1 1 1 1 1 M 1 MM Mill IIMI IMIMIMM II II 

SBJCT: 1594 GCACAGTATGATTTCATGGAACGCTTGGATGGGAAAGAGAAATGGAGTGTGGTGGAATCC 1653 
QUERY: 1726 CCCAGGGAACGCCGGAGC AT ACAGACCTTGGTT C AGAATGAAGC CGTGTTTGTGCAGTAC 1785 

II IMIMI II II II IIMI I IMMIIMM II IIIIIMI IMIII 

SBJCT: 1654 C C ACGGGAACGGCGAAGTATTCAGACT C TT GTT C AGAATGAGGCTGTGTTTGTTC AGT AC 1713 
QUERY: 1786 CTGGATGTGGGC CTGTGGCATC TGGCCTTCTACAATGATGGAAAAGACAAAGAGATGGTT 1845 

1 1 1 1 1 1 1 1 1 1 IMIMI lllll II IMIIIIIMI II IIIIIMI MM 

SBJCT : 1714 TTGGATGTGGGTTTGTGGCACCTGGCGTTTTACAATGATGGCAAGGACAAAGAAGTGGTC 1773 
QUERY: 1846 TC CT TCAAT ACTGT TGT CCTAGATTCAGTGCAGGACTGT C C ACGT AACTGC CAT GGGAAT 1905 

M M II I Ml Ml I I M II I II II M IMMMMIMM II Mill III 

SBJCT: 1774 T CCTTC AGTAC AGTT ATTTTGGAT TCAGTGCAAGACTGTCC ACGTAATT GTC ATGGC AAT 1833 
QUERY: 1906 GGTGAATGTGTGTCCGGGGT GTGTCACTGTTTC C C AGGATTTCTAGGAGCAGACTGTG CT 1965 

II II Mill II II II II IIIIIMI M IMIMI IIMIMI IMIII 

SBJCT: 1834 GGCGAGTGTGTTTCTGGTGTCTGCCACTGTTTTCCCGGATTTCATGGAGCAGATTGTGCT 1893 
QUERY: 1966 AAAGCTGCCTGCCCTGTCCTGTGCAGTGGGAATGGACAATATTCTAAAGGGACGTGCCAG 2025 

MIMIMMMM II IMIIIIIMI lllll M II II IIMI II III I 

SBJCT: 1894 AAAGCTGC C TGCCCGGTGCTGTGCAGTGGC AATGGT CAGTACTCCAAAGGAACCTGCTTG 1953 
QUERY: 2026 TGCTACAGCGGCTGGAAAGGTGCAGAGTGCGACGTGCCCATGAATCAGTGCATCGATCCT 2085 

MMMM lllllllllll I M II M II lllll I lllll II Mill 

SBJCT: 1954 TGCTACAGTGGCTGGAAAGGTCCGGAATGTGATGTACCCATCAGCCAGTGTATTGATCCC 2013 
QUERY: 2086 TCCTGCGGGGGCCACGGCTCCTGCATTGATGGGAACTGTGTCTGCTCTGCTGGCTACAAA 2145 

M II II II II II MIIIMI II llllllllllllll II II I II I III 

SBJCT: 2014 TCGTGTGGAGGTCATGGTTCCTGCATCGAAGGGAAC TGTGTCTGTT C CATTGGCTATAAA 2073 
QUERY: 2146 GGCGAGCACTGTGAGGAAGTTGATTGCTTGGAT CCC AC CTG CTC CAGCC ACGGAGTCTGT 2205 

II 1 1 IIIMIIMIIIIIIIIMMI lllll II IMIMI IIMI MMM 

SBJCT: 2074 GGAGAAAACTGTGAGGAAGTTGATTGCT TAGAT CC AACATGCTCC AATCACGGGGT CTGT 2133 
QUERY • 2206 GTGAATGGAGAATGCCTGTGCAGCCCTGGCTGGGGTGGTCTGAACTGTGAGCTGGCGAGG 2265 

Mill MMMM 11 MIIIMI IMMIIMM I II 1 1 II M II I I M 

SBJCT: 2134 GTGAACGGAGAATGT CT CTGCAGCCCAGGCTGGGGTGGAAT AAACT GTGAGCTTCCCAGA 2193 
QUERY : 2266 GT C C AGTGC CCAGACCAGTGCAGTGGGCATGGC ACGTACCTGC C TGAC ACGGGC CT C TGC 2325 

I 1 1 i 1 1 1 1 f 11 1 M 1 1 1 1 1 1 E 1 M M I i 1 1 1 1 1 1 II II II IMIMI II IIMI 

SBJCT: 2194 GCCCAGTGCCCAGACCAGTGCAGTGGGCATGGCACATACCTGTCTGACACCGGTCTCTGT 2253 

QUERY: 2326 AGCTGCGATCCCAACTGGATGGGTCCCGACTGCTCTGTTGAAGTGTGCTCAGTAGACTGT 23 85 

II II II II I II II I II II II I II II I I II II II II M II I I I I II i I I I 1 I I I I I i 1 i 
SBJCT: 2254 AGCTGCGATCCCAACTGGATGGGTCCCGACTGCTCCGTTGAAGTGTGCTCTGTAGACTGT 2313 

QUERY : 2386 GGCACTC ACGGCGTCTGCAT CGGGGGAGC C TGCCGCTGTGAAGAGGGCTGGAC AGGC GCA 2445 

Mill II II II lllll II IIMI II lllllllllll II MMMM I 

SBJCT: 2314 GGCACCCATGGGGTGTGCATTGGCGGAGCGTGTCGCTGTGAAGAAGGGTGGACAGGAGTG 2373 
QUERY: 2446 GCGTGTGACCAGCGCGTGTGCC ACC CCCGCTGCATTGAGCACGGGAC CT GT AAAGATGGC 2505 

IIMIIIIIIIMI lllll II lllll II I IIIIIMI II MIIMIMM 

SBJCT: 2374 GCGTGTGACCAGCGTGTGTGTCATCCCCGGTGTACAGAGCACGGAACTTGTAAAGATGGG 2433 
QUERY : 2506 AAATGTGAATGCCGAGAGGGCTGGAATGGTGAACACTGCAC C AT TGGT AGGC AAACGGC A 2565 

MIMMIMM MIMMIIMIIMI II 1 1 1 1 1 E 1 1 1 1 1 1 1 1 ! 1 1 M M i E I M 

73 1596 



SBJCT: 2434 AAATGTGAATGCAGAGAGGGCTGGAATGGGGAGCACTGCACCATTGGTAGGCAAACGACA 2493 



QUERY: 2566 GGCACCGAAACAGATGGCTGCCCTGACTTGTGCAACGGTAACGGGAGATGCACACTGGGT 2625 

MM Ii 1 1 1 1 1 II I M I MM 1 1 1 MM IMM 1 1 1 1 IIIIIIII Mill Mill 

SBJCT: 2494 GGCACCGAAACAGATGGCTGCCCTGACTTGTGCAATGGCAACGGGAGGTGCACGCTGGGC 2553 
QUERY: 2626 C AGAACAGCTGGCAGTGTGT CTGC C AGACCGGCTGGAGAGGGCCCGGATGCAACGTTGCC 2685 

III Mill I III III III MMM MM M I II I II I III III I I III 1 1 1 1 II 1 1 1 1 1 

SBJCT: 2554 CAGAACAGCTGGCAGTGTGTCTGCCAGACCGGCTGGAGAGGGCCTGGATGCAACGTTGCC 2613 

QUERY: 2686 ATGGAAACTTCCTGTGCTGATAACAAGGATAATGAGGGAGATGGCCTGGTGGATTGTTTG 2745 

IIIIIIII IIIIIIII IIMIIIIIIIIII IIIIIIIIIIII I II I II II I 
SBJCT: 2614 ATGGAAACC TCCTGTGC CGATAACAAGGATAACGAGGGAGATGGCT TGGTTGACTGCCTA 2673 

QUERY: 2746 GACCCTGACTGCTGCCTGCAGTCAGCCTGTCAGAACAGCCTGCTCTGCCGGGGGTCCCGG 2805 

I Ml II IIIIIIII Mill I Mill IIIIIIMIII IIIIIIII Mill 

SBJCT: 2674 GTCCCAGATTGCTGCCTCCAGTCCACTTGTCAAAACAGCCTGCTGTGCCGGGGTTCCCGC 2733 
QUERY: 2806 GACCCACTGGACATCATTCAGCAGGGCCAGACGGATTGGCCCGCAGTGAAGTCCTTCTAT 2865 

II II II M II I M I II Ml MM I I II II M MMM MMM 

SBJCT: 2734 GATCCT CTTGAC AT CAT ACAACAGAGCCATTCTGGTT C ACC AGCTGTGAAGT CATTCTAT 2793 

QUERY: 2866 GACCGTATCAAGCTCTTGGCAGGCAAGGATAGCACCCACATCATTCCTGGAGAGAACCCT 2925 

II II 1 I I I I 1 1 i I I I I M Mill Mill II IIIIIIII Mill II II 
SBJCT: 2794 GATCGAAT CAAGCT CTTAGTGGGGAAGGACAGCACT C ATATCATTC CAGGAGAAAATCC C 2853 

QUERY: 2926 TTC AACAGC AGCTTGGTTT CTCTCATCCGAGGC CAAGT AGTAACTACAGATGGAACT C C C 2985 

IMMIIIMM I II Mill II IIIIIIIMI II IMMIIIIIIIII M 

SBJCT: 2854 TTCAAC AGC AGCCTTGTGTCTCTTATAAGAGGC CAAGTGGTGAC TAC AGATGGAACGCCT 2913 
QUERY: 2986 CTGGTCGGTGTGAACGTGTCTTTTGTCAAGTACCCAAAATACGGCTACACCATCACCCGC 3045 

II II II II IMIIIII IIIIIIMIII Mill II Mill IIIIIIII II 

SBJCT: 2914 CTAGTTGGGGTCAACGTGTCATTTGTCAAGTATCCAAAGTATGGCTATACCATCACTCGT 2973 
QUERY: 3046 CAGGATGGCACGTTCGACCTGATCGCAAATGGAGGTGCTTCCTTGACTCTACACTTTGAG 3105 

Mllllllll III Ml M I II II II II I Ml I III I I ! I J i 1 1 1 

SBJCT: 2974 C AGGATGGCATGTTTGACTTGGTTGCTAACGGTGGAT C ATC CCT AACTTTGC ACTTTGAA 3 033 
QUERY: 3106 CGAGCC C CGT TC ATGAGCCAGGAGCGCACTGTGTGGC T GCCGTGGAACAGC TTTTACGCC 3165 

II Mill M Mill Mill I II II Mil II II M 1 1 1 1 1 1 1 II Ml 

SBJCT: 3 034 CGGGC C CCATTTATGAGT CAGGAAAGGACAGTATGGCTGCCGTGGAACAGCTTCTATGCC 3 093 



QUERY: 3166 ATGGAC ACC CTGGTGAT GAAGACCGAGGAGAACTCC AT CCCCAGC T GTGACCTCAGTGGC 3225 

II M M II II M Mill II IIIMIIII I 1 1 1 1 1 1 i I E 1 1 MMM 

SBJCT: 3094 ATGGAC ACGCTTGTAAT GAAAAC AGAGGAGAAC TCCATTCC CAGCTGTGATCTC AGTGGC 3153 
QUERY: 3226 TTTGTCCGGCCTGATCCAATCATCATCTCCTCCCCACTGTCCACCTTCTTTAGTGCTGCC 3285 

1 1 1 1 1 1 i iiiiiiiii iiiiiii ii ii iiiiiiii ii inn 1 1 1 1 m 

SBJCT: 3154 TTTGTCAGACCTGATCCAGTCATCATTTCATCACCACTGTCAACTTTCTTCAGTGATGCT 3213 
QUERY: 3286 CCTGGGCAGAATCC CAT CGTGC CTGAGACCCAGGTTCTT CATGAAGAAAT CGAGCTC CCT 3345 

Mill I Mill II II II II M M 1 1 1 II 1 1 M MIM 1 1 1 II Ml Mill 

SBJCT: 3214 C CTGGCCGAAAT CCTATTGTAC CAGAAACCCAGGTTCT TCATGAAGAAATTGAGGTCCCT 3273 

QUERY: 3346 GG 3347 
II 

SBJCT: 3274 GG 3275 

SCORE = 547 BITS (276), EXPECT = E-152 
IDENTITIES = 540/628 (85%) 
STRAND = PLUS / PLUS 

QUERY : 782 GTCGTCCCATTCCACCTACATCCTCGCCTAGTCTCCTCCCATCTGCTCAGCTGCCTAGCT 841 

MM M 1 1 1 1 M Mill Ml 1 1 1 1 M MM II 1 1 1 II II II II I II 1 1 II II M I 

SBJCT : 587 GTCGTCCCATTCCACCTACATCCTCGTCTAGCCTTCTCCCATCTGCTCAGCTGCCCAGTT 64 6 



QUERY: 842 C CCATAATC CT C CACCAGTT AG CTGC CAGATGC CATTGCTAGACAGCAACACC T CCC ATC 901 

74 15966-697 



i iiMiiiiiiMmmiiiiiimmiimiiiiiimiii n iiimii 

:tcataatcctccaccagttagctgccagatgccattgctagacagcaatacgtcccatc 
\aatcatggacaccaaccctgatgaggaattctcccccaattcatacctgctcagagcat 

e ) i i 1 1 1 e 1 1 1 1 1 1 1 1 inn imii nm 11 mimmi 11 mini 

^AATCATGGACACC AAT C CTGACGAGGAGTT CT CT C C T AATTCATACCTACT AAGAGCAT 
jCTCAGGGCCCCAGCAAGCCTCCAGCAGTGGCCCTCCGAACCACCACAGCCAGTCGACTC 

I MI1IIII Mill II IIIIIMIIMMII I Mill IMIMMIM 1 1 I 

3TT CAGGGCCAC AGCAGGCATC C AGCAGTGGCCCTT CAAAC CAT CACAGC C AGTCAACGC 
rGAGGCCCCCTCTCCCACCCCCTCACAACCACACGCTGTCCCATCACCACTCGTCCGCCA 

1 1 1 II M MIMMI II I ! 1 1 1 1 1 1 M 11 IMIMMIMM MIMMI MM 

TGAGGCCACCTCTCCCCCCTCCTCACAACCACTCGCTGTCCCATCATCACTCGTCTGCCA 
ACTC CCTCAACAGGAACTC ACTGACCAATCGGCGGAGT CAGATCCACGC CC CGGCCCCAG 

immiiiiiiiiiiii n mil ii ii i 1 1 1 1 1 1 1 1 i 1 1 n ii ii i 

ACTCCCTCAACAGGAACTCGCTCACCAACCGCCGCAACCAGATCCACGCGCCTGCTCCCG 
CGCC CAATGACCTGGC C ACC ACACCAGAGT C CGT TC AGCTT CAGGAC AGCTGGGTGCTAA 

I I II II II I II II M IIIM II IIIM M Mill MMMMMMIMM I 

CTCCCAATGACCTGGCGACCACGCCTGAGTCTGTGCAGCTGCAGGACAGCTGGGTGCTCA 
ACAGC AACGTGC C ACTGGAGAC CCGGCACTTCCTCTT C AAGACCTC CT CGGGGAGCAC AC 

25 ' II MM I MM II M IIIMII MM MM II IIIM II II II I III 

^GCAACGTGCCGCTGGAGACCAGGCATTTCTTGTTTAAGACATCTTCTGGAACGACTC 
[■TGTTCAGCAGCTCTTCCCCGGGATACCCTTTGACCTCAGGAACGGTTTACACGCCCC 

imm immiiii n nm 1 1 1 1 e 1 1 1 1 1 1 1 1 nm n n i 

:tgttcagtagctcttcccctggctacccactgacctcaggaacagtttatactccac 

:cccgcctgctgcccaggaatactttctccaggaaggctttcaagctgaagaagccct 
Ml I III I II II Mill M MINIM II lllllllllll IIIMII 
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SB JCT : 


647 


QUERY: 


902 


SB JCT : 


707 


QUERY: 


962 


SB JCT : 


767 


QUERY: 


1022 


SB JCT : 


827 


QUERY: 


1082 


SB JCT : 


887 


QUERY: 


1142 


SB JCT : 


947 


QUERY: 


1202 


SB JCT : 


1007 


QUERY: 


1262 


SB JCT : 


1067 


QUERY : 


1322 


SB JCT : 


1127 


QUERY: 


1382 


SB JCT : 


1187 



II 



40 SCORE = 391 BITS (197) , EXPECT = E-105 
IDENTITIES = 593/725 (81%) 
STRAND = PLUS / PLUS 

QUERY: 7156 CATGTCTACAATCACTCCAACTCGGAGATTACCTCACTGTACTACGACCTCCAGGGCCAC 7215 

45 llllll MIMMI Mill II II II MUM Mill II M II II I II III 

SB JCT: 7084 C ATGTCTAC AAT C ATTCCAATT CAGAAATTAC CT CT CTGTATTATGATCTGC AAGGC CAC 7143 
QUERY: 7216 CTCTTTGCC ATGGAGAGC AGC AGTGGGGAGGAGTACTATGTTGC CT CTGAT AACACAGGG 7275 

MIMMI MIMMI IMIIMMM II II Mill Mill MIMMI II 

50 SBJCT: 7144 CT CT TTGCAATGGAGAGTAGCAGTGGGGAAGAATATTATGT CGC CT CCGATAAC ACGGGC 7203 
QUERY: 7276 ACTCCT CTGGCTGTGTTCAGCATC AACGGC CTCATGAT CAAACAGCTGC AGT AC ACGGCC 7335 

Mill II M II I E 1 E 1 1 1 1 1 1 1 lllllllillllll llllll IIIMII II 

SBJCT: 7204 ACTCCG CTAGCCGTATT CAGCATCAATGGC CT C ATGAT CAAACAGC T TC AGT AC ACTGCA 7263 



QUERY: 7336 TATGGGGAGATTTAT TATGACTCCAAC C CC GACTT CCAGATGGT CATTGGCTTC CATGGG 7395 

II II IIIIIIIMIIIIIIII Mill II llllll MM IIIM MIMMI 

SBJCT: 7264 TACGGAGAGATTTATTATGACTCAAACCCTGATTTCCAGCTGGTTATTGGGTTCCATGGA 7323 



60 QUERY* 7396 GGACTCTATGAC CC CCTGAC CAAGCTGGTCCACTT C ACTCAGCGTGATT ATGATGTGCTG 7455 

ii ii mil ii i nm ii mil n n ii i n n nm n 

SBJCT: 7324 GGGCTGTATGATCCTTTAACCAAACTCGTCCATTTTACCCAAAGGGACTACGATGTCCTT 7383 
QUERY: 7456 GCAGGACGATGGACCTCCCCAGACTATACCATGTGGAAAAACGTGGGCAAGGAGCCGGCC 7515 

65 II Mill MMMI II II II II II III Ml MM I II I II II II 

SBJCT: 7384 GCTGGACGCTGGACATCTCCTGATTACACAATGTGGAAAAACATTGGTAGAGAACCTGCT 7443 
QUERY: 7516 CCCTTTAAC CT GTATATGTT CAAGAGCAACAAT C CTCTCAGCAGTGAGCT AGATTTGAAG 7575 

75 15966-697 



him ii inn iiiiiiiiiii inn mimm m n m ' 

SBJCT: 7444 C CCTTC AAT CTGTAC^TGTT CAAGAGTAAC AACCCT CT CAGCAATGAACTGGATCT AAAG 7503 
QUERY * 7576 AACTACGTGACAGATGTGAAAAGCTGGCTTGTGATGTTTGGATTTCAGCTTAGCAACATC 7635 

5 ' ii ii ii ilium iiiiiiiiiii nmm imimmiimmi 

SBJCT: 7504 AATTATGTAACAGATGTCAAAAGCTGGCTGGTGATGTTCGGATTTCAGCTTAGCAACATT 7563 
QUERY • 7636 ATTCCTGGCTTCCCGAGAGCCAAAATGTATTTCGTGCCTCCTCCCTATGAATTGTCAGAG 7695 

i m I i i i i i i i t i i urn iiiiiiii ii ill i urn ii ii ii i m 

10 SBJCT: 7564 ATTC CTGGCTT CC C TAGAGC AAAAATGT ACTTTGTGTC AC C T CC AT ACGAGCTGACTGAG 7623 
QUERY: 7696 AGTCAAGCAAGTGAGAATGGACAGCTCATTACAGGTGTCCAACAGACAACAGAGAGACAT 7755 

mum mi iiiiiiiiiii iiiiiiii iiiii immmi mil 

SBJCT: 7624 AGTCAAGCGTGTGAAAATGGACAGCTAATTACAGGAGTCC^GCAGACAACAGAAAGACAC 7S83 



15 



25 



35 



55 



QUERY- 7756 AACCAGGCCTTCATGGCTCTGGAAGGACAGGTCATTACTAAAAAGCTCCACGCCAGCATC 7815 

|| || II IIIIIIIIIII II IIIIIIIIIII llllll I M Mill II 
SBJCT: 7684 AATCAAGCTTTCATGGCTCTTGAGGGACAGGTCATATCTAAAAGATTACATGCCAGTATT 7743 



20 QUERY: 7816 CGAGAGAAAGCAGGTCACTGGTTTGCCACCACCACGCCCATCATTGGCAAAGGCATCATG 7875 

mi iiiiiiii iiiiiiiiiii ii i in ii ii inn urn hum 

SBJCT: 7744 AGAGAAAAAGCAGGCCACTGGTTTGCAACAAGCACTCCTATTATTGGGAAAGGAATCATG 7803 



QUERY: 7876 TTTGC 7880 
IIIII 

SBJCT: 7804 TTTGC 7808 



SCORE = 339 BITS (171) , EXPECT = 2E-89 
IDENTITIES = 429/515 (83%) 
30 STRAND = PLUS / PLUS 

QUERY- 7967 ACTACCTGGACAAGATGCACTACAGCATCGAGGGCAAGGACACCCACTACTTTGTGAAGA 8026 

I ! 1 1 1 1 1 ! 1 1 II I1MI1I1MIMI.1M Mill II IIIIIIIIIII I III 

SBJCT: 7895 AC T ACCTGGAAAAAATGCAC TACAGCAT CGAGGGGAAGGAT ACTCACT ACTTTGT CAAGA 7954 



QUERY ■ 8027 TTGGCTCAGCCGATGGCGACCTGGTCACACTAGGCACCACCATCGGCCGCAAGGTGCTAG 8086 

I 1 1 1 1 1 1 M 1 1 M MIMM IIIII II I I Mil Ml I IIIII II I 

SBJCT: 7955 TAGGCTCAGCCGATAGCGACCTCGTCACCCTCGCGATGACCAGCGGGAGGAAGGTCCTGG 8014 



40 QUERY* 8087 AGAGCGGGGTGAACGTGAC CGTGTC CCAGC CC ACGCTGCTGGTCAACGGCAGGACT CGAA 8146 

I IMM II 1 1 1 1 1 1 1 M I i IIIIIIII M II 1 1 MM M IIIMIMI 

SBJCT: 8015 ACAGCGGAGTAAACGTGACCGTCTC C CAGC C AACCCTC CTT ATC AACGGAAGGACTCGAC 8074 
QUERY* 8147 GGTT CACGAACATTGAGTTCCAGTACTCCACGCTGC TGCTC AGCATCCGC TATGGCCTCA 8206 

45 ' MIMM Mill Mill IMM Mill MUM Ml 1 1 1 1 i 1 1 M II MM 

SBJCT: 8075 GGT TC ACAAACATCGAGTTT CAGTATTC CACCCTGCTGATC AAC AT C CGCTACGGGCT C A 8134 
QUERY • 8207 CCCCCGACACCCTGGACGAAGAGAAGGCCCGCGTCCTGGACCAGGCGAGACAGAGGGCCC 8266 

II I M II M IIIII II IIIIIIII II M M IIIIMM I III I MM 

50 SBJCT: 8135 CCGCCGACACGCTGGATGAGGAGAAGGCACGAGTGCTAGACCAGGCTCGGCAGCGAGCCC 8194 
QUERY* 8267 TGGGCACGGCCTGGGCCAAGGAGCAGCAGAAAGCCAGGGACGGGAGAGAGGGGAGCCGCC 8326 

MM MMMMIMM IIIIIIIIIII II MM II I Mill llllll 

SBJCT: 8195 TGGGGTCGG C CTGGGCC AAAGAG CAGCAGAAGG CACGGGATGGC CGCGAGGGC AGCCGCG 8254 



QUERY* 8327 TGTGGACTGAGGGCGAGAAGCAGCAGCTTCTGAGCACCGGGCGCGTGCAAGGGTACGAGG 8386 

I Mill M II IIIIIIII 1 1 . 1 1 1 1 1 1 1 Ml II I II Mill MIMM 

SBJCT: 8255 TATGGACAGACGGAGAGAAGCAACAGCTTCTGAACACGGGAAGGGTTCAAGGTTACGAGG 8314 



60 QUERY * 8387 GATATTACGTGCTT CCCGTGGAGCAATACC CAGAGCTTGCAGACAGTAGCAGCAACATCC 8446 

MMMI II I II IIIIMM MIIMIMM II II II I II 1 1 II I II Ml II I 

SBJCT: 8315 GAT AT T ATGTCTTGCCTGTGGAGC AGT ACC CAGAGCT AGCAGAC AGTAGCAGC AAC ATCC 8374 

QUERY: 8447 AGTTTTTAAGACAGAATGAGATGGGAAAGAGGTAA 84 81 

65 || II II II II II M M M I II II I II II I II M I 

SBJCT: 8375 AGTTTTTAAGACAGAATGAAATGGGAAAGAGGTAA 84 09 

SCORE = 323 BITS (163), EXPECT = 1E-84 

76 15966-697 



IDENTITIES = 397/475 (83%) 
STRAND = PLUS / PLUS 



Illlllllllllllll IIIII II II II II lllllllllll II II II II I 
GACAC CGCTCTTTGACGAGAGGC CGGTGCGGGAAGGAGTGTCGCTATACTAGTTC TT C AC 7 9 

TGGACAGTGAGGACTGCCGGGTGCC CACACAGAAATC CTACAGCT CC AGT GAGACTCTGA 418 

i iiiiiiii linn i ii ii i inn iiiiiiiiMiininiii mm 

1U SBJCT: 80 TCGACAGTGAAGACTGCAGAGTACCAGCTCAGAA6TCCTACAGCTCCAGTGAGACCCTGA 139 
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QUERY: 


299 


SBJCT : 


20 


QUERY: 


359 


SBJCT : 


80 


QUERY: 


419 


SBJCT : 


140 


QUERY: 


479 


SBJCT : 


200 


QUERY: 


539 


SBJCT : 


260 


QUERY: 


599 


SBJCT : 


320 


QUERY: 


659 


SBJCT : 


380 


QUERY: 


719 


SBJCT : 


440 



M Mil 1 1 1 1 1 ! M IIIIIMIMI IIIII IIIII MIMM I Ml 

3CATATGGCCATGACACGAGGATGCACTACGGAAATCGAGTTTCAGACCTGGTTCACA 
3AGTC AGATGAGTTTCCTAGACAAGGAAC CAACTT CACC C TTGCCGAACTGGGCAT C T 

Mill MINIM II llllllll llllllllllllll IIMIIII MM 

GAGTCGGATGAGTTTCCAAGGCAAGGAACGAACTTCACCCTTGCAGAACTGGGAATCT 
3AGCCCTCCCCACACCGAAGCGGCTACTGCTCCGACATGGGGATCCTTCACCAGGGCT 

IMIIMI II II IIIII 1 1 1 1 1 1 1 1 1 1 1 IIIII II II II II II II 1 1 

3AGCCCTCTCC CC AT CGAAGTGGCTACTGCTCGGACATAGGAATACTC CAT CAAGGCT 
TCCCTTAGCACAGGGTCTGACGCCGACTCCGACACCGAGGGAGGGATGTCTCCAGAAC 

25 | Ml | Mill II IIIII II IIIII Mill Mill I MINIMUM I 

r CCTTGAGCACTGGC TCTGATGCTGACT CAGACACGGAGGGCGGGATGTCT C C AGAGC 
3CC AT CAGACTGTGGGGCAGAGGGATAAAATC CAGGCGC AGTT CCGGCCTGT C CAGTC 

II IIIII IIMIIII llllllll IIMIIII II IIIII IIMIIII MM 

3CGATCAGGCTGTGGGGAAGAGGGATCAAATCCAGCCGAAGTTCTGGCCTGTCAAGTC 
3AAAACTCGGC CCTTACCCTGACTGAC TCTGACAACGAAAACAAATCAGATGA 773 

lllllllllll II M II llllllll Mill II IIIII IMIMM 



The full FCTR3a amino acid sequence also has 342 of 383 amino acid residues (89%) 
identical to, and 342 of 383 residues (89%) positive with, the 276 amino acid residue Odd 
Oz/ten-m homolog 2 (Drosophila) (GenBank Acc: NP_035986.2) (SEQ ID NO:68) (Table 
3P). 



40 Table 3P. BLAST? of FCTR3a against Odd Oz/ten-m homolog 2 - (SEQ ID NO:68) 

> GI [ 7657415 ] REF | NP 035986. 2\ ODD OZ/TEN-M HOMOLOG 2 (DROSOPHILA) ; ODD OZ/TEN-M 
HOMOLOG 3 

(DROSOPHILA) [MUS MUSCULUS] 
GI j 4760778 1dBJ|BAA773 97.1 | (AB025411) TEN-M2 [MUS MUSCULUS] 
45 LENGTH =2764 

SCORE = 495 BITS (1274), EXPECT = E-139 

IDENTITIES = 342/383 (89%), POSITIVES = 342/383 (89%), GAPS = 41/383 (10%) 
37 HNPPPVSCQMPLLDSNTSHQIMDTNPDEEFSPNSYLLRACSGPQQASSSGPPNHHSQSTL 96 

IIIMMM III limSIIIMilliMIMMI III III !M IIMMMI III II 

189 HNPPPVSCQMPLLDSNTSHQIMDTNPDEEFSPNSYLLRACSGPQQASSSGPPNHHSQSTL 248 
97 RPPLPPPHNHTLSHHHSSANSLNRNSLTNRRSQIHAPAPAPNDLATTPESVQLQDSWVLN 156 

III I II III III IIIIIIIIMIIIIIIIIIIIII III III III IIMIIIIMII III 

249 RPPLPPPHNHTLSHHHSSANSLNRNSLTNRRSQIHAPAPAPNDLATTPESVQLQDSWVLN 308 
157 SNVPLETRHFLFKTSSGSTPLFSSSSPGYPLTSGTVYTPPPRLLPRNTFSRKAFKLKKPS 216 

IIIIIS III III IIIMIIIIIIIIIIIIIIIIIIMI IIMM IMMIIII llllll 

3 09 SNVPLETRHFLFKTSSGSTPLFSSSSPGYPLTSGTVYTPPPRLLPRNTFSRKAFKLKKPS 368 



50 QUERY: 
SBJCT : 



55 



QUERY: 
SBJCT : 



QUERY: 
60 SBJCT : 



77 



15966-697 





QUERY: 


217 




SBJCT : 


369 


5 


QUERY: 


244 




SBJCT : 


429 


10 


QUERY: 


296 




SBJCT : 


489 




QUERY: 


356 


15 


SBJCT : 


549 



IMIIIIIII 



Minimi 



-VPWSLKNSSIDSGEAEVGRRVTQEVPPGVFWRSQIHISQPQFLKFNISLGKD 295 

II III III III ll!Mllll!ll III IMIIIIIIIIIIIIIIIIlllllll 



Mil 



IMII IIIMIIII III llllllllllllllllllll III II 



IMIIIIIII llllllll 
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The full FCTR3b amino acid sequence has 2442 of 2802 amino acid residues (87%) 
identical to, and 2532 of 2802 residues (90%) positive with, the 2802 amino acid residue 
teneurin-2 [Gallus gallus] (GenBank Acc: AJ279031) (SEQ ID NO:69) (Table 3Q). 

Table 3Q. BLASTP of FCTR3a against Teneurin-2 - (SEQ ID NO:69 

> GI | 10241574 | EMB | CAC09416 . 1 1 (AJ279031) TENEURIN-2 [GALLUS GALLUS] 
LENGTH = 2802 

SCORE = 4853 BITS (12589), EXPECT = 0.0 

IDENTITIES = 2510/2802 (87%) , POSITIVES = 2500/2802 (90%) , GAPS = 69/2802 (2%) 
MDVKDRRHRSLTRGRCGKECRYTSSSLDSEDCRVPTQKSYSSSETLKAYDHDSRMHYGNR 6 0 

IMIIIIIIIIMIMIIIIIMMIIIIIIIII IMIIIIIIIIII li + IIMIII 

MDIKDRRHRSLTRGRCGKECRYTSSSLDSEDCRVPAQKSYSSSETLKAYGHDTRMHYGNR 6 0 
VTDL I HRE S DE FP RQGTNFTLAELG I CE P S PHRS GY C S DMG I LHQG YSL S TGSDADS DTE 120 

l-IMIMIMIIIIIIIMMIIIMMMIIMIIMMMMIIMIIIIIMM 

VSDLVHRESDEFPRQGTNFTLAELGICEPSPHRSGYCSDIGILHQGYSLSTGSDADSDTE 120 
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QUERY: 
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181 


QUERY: 


213 


SBJCT : 


241 


QUERY: 


273 


SBJCT : 


301 


QUERY: 


333 


SBJCT : 


361 


QUERY: 


3 93 


SBJCT : 


421 


QUERY: 


412 


SBJCT : 


481 



EIMII III III III II 1 1 1 1 1 1 II 1 1 1 1 1 1 Mill 1 1 1 1 1 1 II 

GGMSPEHAIRLWGRGIKSSRSSGLSSRENSALTLTDSDNENKSDEENDFHTHLSEKLKDR 180 



-RPIPPTSSPSLLPSAQLPSSHNPPPVSCQMPLLDSNTSHQIMDT 2 12 

llllllll IIIMIIIMIIIIIIIIIIIMI lllllllllll 



llllllll llllllll 



MINIMI 



Mill 



MM 



Mill 



MIIIIIIIMI 



lllllll 



iii iiniiiiiiiiiii iiiiiiiiiMiiii 



PWSLKNSSIDSGEAE 411 

II + IIMIMI I 

421 YFIAMHLLGLNWQLQPADGHTFSNGLRPGAAGAEDGAAAPPAGRGPWVTRNSSIDSGETE 4 80 



I 



li-ll III III II 



Mill 



II 



lllllllllll 



78 
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QUERY- 472 DGKEKWS WES PRERRS I QTLVQ1STEAVF VQY LDVGLWHLAF Y3JTOGKDKEMVS FNT WLDS 531 

IMIIIIIIIMIIIIIilllillllilMIIIIIIIIIIIIIIIIIMIMMII 

SBJCT: 541 DGKE KW S WES PRERRS I QT LVQNE AVF VQYLDVGL WHLAFYNDGKDKE WSFS T VI LDS 600 
5 QUERY- 532 VQDCPRNCHGNGECVSGVCHCFPGFLGADCAKAACPVLCSGNGQYSKGTCQCYSGWKGAE 591 

IMMMMMMIMM IMM 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 lllllll I 

SBJCT: 601 VQD C PRNCHGNGEC VSGVCHC F PGFHGADC AKAACPVL CSGNGQ YS KGT CL C YS GWKGPE 660 
QUERY- 592 CDVPMNQCIDPSCGGHGSCIDGNCVCSAGYKGEHCEEVDCLDPTCSSHGVCVNGECLCSP 651 

10 " IIIIMilllllMliliMIIIM MIIMIIIMIIillMllllllllllil 

SBJCT: 661 CDVPISQCIDPSCGGHGSCIEGNCVCSIGYKGENCEEVDCLDPTCSNHGVCVNGECLCSP 720 
QUERY- 652 GWGGLNCELARVQCPDQCSGHGTYLPDTGLCSCDPNWMGPDCSVEVCSVDCGTHGVCIGG 711 

IIIMIII I IMMMMMM 1 1 1 1 1 1 ! 1 1 1 1 ! 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

15 SBJCT: 721 GWGGINCELPRAQCPDQCSGHGTYLSDTGLCSCDPNWMGPDCSVEVCSVDCGTHGVCIGG 780 
QUERY- 712 ACRCEEGWTGAACDQRVCHPRCIEHGTCKDGKCECREGWNGEHCTIGRQTAGTETDGCPD 771 

E 1 i 1 1 i 1 1 1 1 MMMMM !l i ! : 1 1 1 1 1 1 1 1 1 ! N 1 1 1 1 ! 1 1 MMIMM 

SBJCT * 781 ACRCEEGWTGVACDQRVCHPRCTEHGTCKDGKCECREGWNGEHCTIGRQTTGTETDGCPD 840 

20 

QUERY* 772 LCNGNGRCTLGQNSWQCVCQTGWRGPGCNVAMETSCADNKDNEGDGLVDCLDPDCCLQSA 831 

MMIIMIIIMMIMI MMMMMMMMIMM IMM M lllllll 

SBJCT: 841 L CNGNGRCTLGQNS WQC VCQTGWRGPGCNVAMET S CADNKDNEGDGLVD CL VPDCCLQST 900 
25 QUERY- 832 CQNSLLCRGSRDPLDIIQQGQTDWPAVKSFYDRIKLLAGKDSTHIIPGENPFNSSLVSLI 891 

IM 1 1 MM M 1 1 1 M I M + IIIIIIIIIUII IMIIIIMIIIIIIMIIMI 

SBJCT: 901 CQNSLLCRGSRDPLDIIQQSHSGSPAVKSFYDRIKLLVGKDSTHIIPGENPFNSSLVSLI 960 
QUERY* 892 RGQWTTDGTPLVGVNVSFVKYPKYGYTITRQDGTFDLIANGGASLTLHFERAPFMSQER 951 

30 ' IMMM M MMM I MM M Ml MM IM I M 1 1 hi 1 1 Ml 1 1 1 1 1 1 1 1 1 1 1 II I 

SBJCT: 961 RGQVVTTDGTPLVGVNVSFVKYPKYGYT ITRQDGMFDLVANGGS SLTLHFERAP FMS QER 1020 
QUERY- 952 TVWLPWNSFYAMDTLVMKTEENSIPSCDLSGFVRPDPIIISSPLSTFFSAAPGQNPIVPE 1011 

MMMM IMMMMIIMMIM'M M IMMMMMMI M M MMM M 

35 SBJCT: 1021 TVWLPWNSFYAMDTLVMKTEENSIPSCDLSGFVRPDPVIISSPLSTFFSDAPGRNPIVPE 1080 
QUERY- 1012 TQVLHEEIELPGSNVKLRYLSSRTAGYKSLLKITMTQSTVPLNLIRVHLMVAVEGHLFQK 1071 

IIIMIIIMII-M ! M 1 II 1 1 1 M 1 1 M Mil 1 1 1 1 1 M I M 1 1 1 1 1 1 1 III 

SBJCT: 1081 TQVLHE E I E VPG SSI KL I YLS S RTAGYKS LLKI IMTQS LVP LNL I KVHLMVAVEGHL FQK 1140 
QUERY • 1072 SFQASPNLASTFIWDKTDAYGQRVYGLSDAWSVGFEYETCPSLILWEKRTALLQGFELD 1131 

II Mill M 1 1 IMMM MM 1 1 1 1 MM Mill 1 1 1 II M MMM 1 1 1 III I 

SBJCT: 1141 SFLASPNLAYTFIWDKTDAYGQKVYGLSDAWSVGFEYETCPSLILWEKRTALLQGFELD 1200 
45 QUERY- 1132 PSNLGGWSLDKHHILNVKSGILHKGTGENQFLTQQPAI ITS IMGNGRRRSI SCPSCNGLA 1191 

MM 1 1 1 1 MM M 1 1 1 Mil M! 1 1 1 1 1 1 1 1 1 1 hi III I Ml 1 1 1 III I III 1 1 1 1 

SBJCT: 1201 PSNLGGWSLDKHHVLNVKSGILHKGNGENQFLTQQPAVITS IMGNGRRRSI SCPSCNGLA 1260 
QUERY- 1192 EGNKLLAPVALAVGIDGSLYVGDFNYIRRI FPSRNVTS ILELRNKEFKHSNNPAHKYYLA 1251 

50 ' MIMIM IMMMM-MIMMMMMlMil IMMMMMIMMIMM 

SBJCT: 1261 EGNKLLAPVALAVGIDGSLFVGDFNYIRRI FPSRNVTS ILELRNKEFKHSNNPAHKYYLA 1320 
QUERY- 1252 VDPVSGSLYVSDTNSRRIYRVKSLSGTKDLAGNSEWAGTGEQCLPFDEARCGDGGKAID 1311 

MIMMIMMMMIM'MMI'MM IMMMMMMMIMMM11 IM + : 

55 SBJCT: 1321 VDPVSGSLYVSDTNSRRIYKVKSLTGTKDLAGNSEWAGTGEQCLPFDEARCGDGGKAVD 1380 
QUERY- 1312 ATLMSPRGIAVDKNGLMYFVDATMIRKVDQNGIISTLLGSNDLTAVRPLSCDSSMDVAQV 1371 

MMIMMMM 1 1 IM M M MMM 1 1 MMMM 1 1 1 II MMMMM IM 

SBJCT: 1381 ATLMSPRGIAVDKYGLMYFVDATMIRKVDQNGI I STLLGSNDLTAVRPLSCDSSMDVSQV 1440 
QUERY- 1372 RLEWPTDLAVNPMDNSLYVLENNVILRITENHQVS I IAGRPMHCQVPGIDYSLSKXXXXX 1431 

IIIIIIIIIMIIIIIIIIIIIIIIIMIIIIIIIIMIMMMIIIIIIM 

SBJCT: 1441 RLEWPTDLAVDPMDNSLYVLENNVILRITENHQVS I IAGRPMHCQVPGIDYSLSKLAIHS 1500 
65 QUERY- 1432 XXXXXXXXXXXXTGVLYITETDEKKINRLRQVTTNGEICLLAGAASXXXXXXXXXXXXYS 1491 

IIIIIMIIIIIIIIIIIMIIMIIIMIII 1 1 

SBJCT: 1501 ALESASAIAI SHTGVLYISETDEKKINRLRQVTTNGEI CLLAGAASDCDCKNDVNCNCYS 1560 
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2272 


SBJCT : 
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QUERY: 
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2401 


QUERY : 


2392 


SBJCT : 


2461 


QUERY: 


2452 


SBJCT : 


2521 



1 1 INN Ml IIIIMIIillllllllllIMM || HkMMII III IMIII 

DDGYATDAILNSPSSLAVAPDGTIYIADLGKIRIRAVSKNRPILNSENQYEAASPGEQE 1620 
ifVFNADGIHQYTVSLVTGEYLYNFTYSTDNDVTELIDNNGNSLKIRRDSSGMPRHLLMP 1611 

ii iMiimi miiiiiiiiiiiiMiiMmmi in mimii mini 

YVFNADGIHQYTLSLVTGE YLYNFTYS SDKDVTEVMDSNGNSLKVRRDASGMPRHLLMP 1680 
tr . NQI ITLTVGTNGGLKWSTQNLELGLMTYDGNTGLLATKSDETGWTTFYDYDHEGRLTN 1671 

10 MINI MilillMiil MM 1 1 1 MMMM MM 1 1 Ml I III 1 1 1 Ml I Ml 

DNQIVTIAVGTNGGLKLVSTQTLELGLMTYNGNSGLLATKSDETGWTTFYDYDHEGRLTN 1740 
7TRPTGVVTSLHREMEKSITIDIENSNRDDDVTVITNLSSVEASYTVVQDQVRNSYQLCN 1731 

MMMIMMMIMM IMIMMMIIIIIIIMM II MMMIMMIMM 

VTRPTGVVTSLHREMEKSITIDIENSNRDDDVTVITNLSSVEASYTWQDQVRNSYQLCN 1800 
STGTLRVMYANGMGISFHSEPHVLAGTITPTIGRCNISLPMENGLNSIEWRLRKEQIKGKV 1791 

IIIMIIIMI II 'I I 1 1 1 1 1 1 hi M I II 1 1 1 1 1 1 1 M I 1 1 1 II III M 1 1 1 1 1 

GTL RVM YANGM SIS FHSE PHVLAGT VTPT I GRCN I SL PMENGLNS I EWRL RKEQI KGKV 1860 
ri FGRKLRVHGRNLLSIDYDRNIRTEKI YDDHRKFTLRI I YDQVGRPFLWLPSSGLAAVN 1851 

Mil Mil 1 1 1 1 II hi Ml 1 1 1 1! 1 1 1 1 MM II 1 1 1 M I IH I Ml 1 1 1 1 1 M! 1 1 

rVFGRKLRVHGRNLLSIDYDRNIRTEKI YDDHRKFTLRI I YDQLGRPFLWLPSSGLAAVN 1920 
SYFFNGRLAGLQRGAMSERTDIDKQGRI VSRMFADGKWS YS YLDKSMVLLLQSQRQYI 1911 

M MMM MM IM 1 1 Ml 1 1 1 1 M M,| M II M 1 1 1 1 MMM 1 1 MM M 1 1 M I 

ifSYFFNGRLAGLQRGAMSERTDIDKQGRI ISRMFADGKVWS YTYLEKSMVLLLQSQRQYI 1980 
FEYDSSDRLLAVTMPSVARHSMSTHTSIGYIRNIYNPPESNASVIFDYSDDGRILKTSFL 1971 

30 IIIIIMil IIIIMI MMIMMMMI'mMIMM IMIIIIIIIIMII 

~" "EYDSSDRLHAVTMPSVARHSMSTHTSVGYIRNIYNPPESNASVIFDYSDDGRILKTSFL 2040 

TGRQVFYKYGKLSKLSEIVYDSTAVTFGYDETTGVLKMVNLQSGGFSCTIRYRKIGPLV 2 031 

M M MM M II 1 1 1 M M MM 1 1 1 1 1 MM I M MM 1 1 1 M M 1 1 1 1 1 M MM 

TGRQVFYKYGKLSKLSEIVYDSTAVTFGYDETTGVLKMVNLQSGGFSCTIRYRKIGPLV 2100 
KQIYRFSEEGMVNARFDYTYHDNSFRI AS IKPVI SETPLPVDLYRYDE ISGKVEHFGKF 2 091 

iMMMMMMMIMM II MMIIIMIIIIMIIIMMM MIMMM 

KQI YRFSEEGMVNARFDYTYHDNS FRI AS IKPI I SETPLPVDLYRYDE ISGKVEHFGKF 2160 
VIYYDINQIITTAVMTLSKHFDTHGRIKEVQYEMFRSLMYWMTVQYDSMGRVIKRELKL 2151 

MINI 1 1 1 1 1 1 1 1 1 1 1 1 1 1 - 1 1 Mill M I M j 1 1 II 1 1 ; M I Mill 

VI YYDINQI ITTAVMTLSKHFDTHGRIKEVQYEMFRSLMYWMTVQYDSMGRVTKRELKL 2220 
P YANTTKYTYDYDGDGQLQS VAVNDRPTWRYS YDXXXXXXXXXXXXSVRLMPLRYDLRD 2211 

I M III 1 1 1 II Ml MM I M 1 1 M I ! Ill I II MIIIIMM 

PYANT TKYTYDYDGDGQLQS VAVNDRPTWRYS YDLNGNLHLLNPGNS VRLMPLRYDLRD 22 8 0 

- I TRLGDVQ YKI DDDGYLCQRGSD I FE YNS KGLLTRAYNKASGWS VQYR YDGVGRRAS YK 2271 

50 IIIIIII+ iMIIIMiiilll + IMIiillllMIIIMMIIIIII + lllli i 

ITRLGDIPYKIDDDGFLCQRGSDVFEYNSKGLLTRAYNKAKGWNVQYRYDGLGRRASCK 2340 

^GHHLQYFYSDLHNPTRITHVYNHSNSEITSLYYDLQGHLFAMESSSGEEYYVASDNT 2331 

I M I M I mi 1 1 1 1 M-M I i II II II 1 1 1 1 1 1 1 1 1 1 1 M I i I 1 1 I ! . I ! s ! 

HLGHHLQYFYADLHNPTRVTHVYNHSNSEITSLYYDLQGHLFAMESSSGEEYYVASDNT 2400 
rPLAVFS I NGLM I KQLQ YTAYGE I YYDSNPDFQMV I GFHGGLYD P LTKL VHFTQRDYDV 23 91 

Ml I 1 1 M 1 1 III 1 1 1 II I M I MM I 1 1 M 1 1 1 1 II 1 1 M Ml MMM II 

IPLAVFS INGLMI KQLQYTAYGE I YYDSNPDFQLVIGFHGGLYDPLTKLVHFTQRDYDV 2460 
^GRWTSPDYTMWKNVGKEPAPFOTjYMFKSl^PLSSELDLKbTYVTDVKSWLVMFGFQLSN 2451 

1MIMI II MIMMMMIMi M I! M IMMMMMMM MMM 

kGRWT S PD YTMWKNIGRE P AP Ft?L YMFKSNNPL SNELDLKNYVTDVKS WLVMFGFQL SN 2520 
rPGFPRAKMYFVPPPYELSESQASENGQLITGVQQTTERHNQAF3V[ALEGQVITKKLHAS 2511 

MIMII II IMIMM 1 1 M ! ■ 1 1 : M I [ M 1 1 1 1 1 1 1 1 1 1 1 ^ S - 1 1 I 

l PGFPRAKMYFVS PPYELTES QACENGQL ITGVQQTTERHNQAFMALEGQVI SKRLHAS 2580 
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2641 
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2632 




SBJCT : 


2701 




QUERY: 


2692 


15 


SBJCT : 


2761 



IIIIIIIIIMIIIIIIIIII + I + IIIIII+IIIIHIII+IIIII + I + II + IIIII 

IREKAGHWFATSTPI IGKGIMFAVKKGRVTTGISSIATDDSRKI ASVLNSAHYLEKMHYS 2640 
lEGKDTHYFVKIGSADGDLVTLGTTIGRKVLESGVNVTVSQPTLLVNGRTRRFTNIEFQY 2631 

llllllllllliill Mill I II N l + ll N II II N N l + l II II II I II I II I 

lEGKDTHYFVKIGSADSDLVTLAMTSGRKVLDSGVNVTVSQPTLLINGRTRRFTNIEFQY 2700 
5TLLLS I RYGLTPDTLDEEKARVLDQARQRALGTAWAKEQQKARDGREGSRLWTEGEKQQ 2691 

IIMIIIII II IIINMMIIIIIIIIhllll II! Ill II + + | Ml 

JTLLINIRYGLTADTLDEEKARVLDQARQRALGSAWAKEQQKARDGREGSRVWTDGEKQQ 2760 
jLSTGRVQGYEGYYVLPVEQYPELADSSSNIQFLRQNEMGKR 2733 

M I li !M !MI 1 1 1 III M Ml 1 1 1 M ill I ! . 1 1 iM 

jLNTGRVQGYEGYYVLPVEQ YPELADS S SNI QFLRQNEMGKR 2802 

The FCTR3bcde and f amino acid sequences have 1524 of 2352 amino acid residues 
(64%) identical to, and 1881 of 2532 residues (79%) positive with, the amino acid residues 
429-2771, 93 of 157 residues (59%) identical to and 1 18 of 157 residues (74%) positive with 
20 amino acid residues 1-155, and 59 of 152 residues (38%) identical to and 68 of 152 residues 
(43%) positive with amino acid residues 21 1-361 of Ten-m4 [Mus musculus] (ptnr: GenBank 
Acc: BAA77399.1) (SEQ ID NO:70) (Table 3R). 

Table 3R. BLASTP of FCTR3b, c, d, e, and f against Mus musculus Ten-m4 - (SEQ ID 

NO:70) 



25 



35 



40 



> GI 14760782 j DBJ | BAA77399 . 1 1 (AB025413) TEN-M4 [MUS MUSCULUS] 
LENGTH = 2771 



SCORE = 3089 BITS (8008), EXPECT = 0.0 
30 IDENTITIES = 1524/2352 (64%) , POSITIVES = 1881/2352 (79%) , GAPS = 28/2352 (1%) 



QUERY : 401 KNSSIDSGEAEVGRRVTQEVPPGVFWRSQIHISQPQFLKFNISLGKDALFGVYIRRGLPP 460 

++I Mill + NN +I++III 1 1 1 1 1+ I I Illi + INI II l + l 1 — 1 1 1 1 

SBJCT: 429 EDSFIDSGEIDVGRRASQKIPPGTFWRSQVFIDHPVHLKFNVSLGKAALVGIYGRKGLPP 488 
QUERY: 461 SHAQYDFMERLDGK EKWSWESPRERRSIQTLVQNEAVFVQYLDVGLWHLAFYND 515 

II MM III* Ik 1+ I +1 Mill MINIMI 

SBJCT: 489 SHTQFDFVELLDGRRLLTQEARSLEGPQRQSRGPVPPSSHETGFIQYLDSGIWHLAFYND 548 
QUERY: 516 GKDKEMVS FNTWLDS VQDC PRNCHGNGE C VSGVCHC F PGFLGADCAKAAC P VL CS GNGQ 575 

M + MM I ++II +11 ll+lll+l+ll 1 1 1 1 MM II +1 + 1 1 1 1 1 1 1 1 1 1 

SBJCT: 549 GKESEWSFLTTAIESVDNCPSNCYGNGDCISGTCHCFLGFLGPDCGRASCPVLCSGNGQ 608 



QUERY: 576 YSKGTCQCYSGWKGAECDVPMNQCI DPSCGGHGSCI DGNCVCSAGYKGEHCEEVDCLDPT 635 

45 Ml I MINIMUM INN +1 IMI I | + | + INN NINI + IN 

SBJCT: 609 YMKGRCLCHSGWKGAECDVPTNQCIDVACS SHGTCIMGTCI CNPGYKGESCEEVDCMDPT 668 

QUERY: 636 CSSHGVCVNGECLCSPGWGGLNCELARVQCPDQCSGHGTYLPDTGLCSCDPNWMGPDCSV 695 

, n II! Illl III II llll III I I IIIIIIIM Mill Ml M I ||| + 

->U SBJCT: 669 CSSRGVCVRGECHCSVGWGGTNCETPRATCLDQCSGHGTFLPDTGLCNCDPSWTGHDCSI 728 

QUERY: 696 EVCSVDCGTHGVCIGGACRCEEGWTGAACDQRVCHPRCIEHGTCKDGKCECREGWNGEHC 755 

i + i + in mm! nihil iiiiiii inn minimi limn 

SBJCT: 729 E I CAADCGGHGVCVGGTCRCEDGWMGAACDQRACHPRC AEHGTCRDGKCECS PGWNGEHC 788 

55 ********* 

QUERY: 756 TIGRQTAGTETDGCPDLCNGNGRCTLGQNSWQCVCQTGWRGPGCNVAMETSCADNKDNEG 815 

II +111 NNIIINI II llll llll 11+ +111 I I Ill + I 

SBJCT: 789 TIAHYLDRWKEGCPGLCNGNGRCTLDLNGWHCVCQLGWRGTGCDTSMETGCGDGKDNDG 848 



81 
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QUERY: 816 DGLVDCLDPDCCLQSACQNSLLCRGSRDPLDI IQQGQT- -DWPAVKSFYDRIKLLAGKDS 873 

IMIM + MMIM I + II II I I I I I I 1+ I + MUM I 1 + 11 

SBJCT: 849 DGLVDCMDPDCCLQPLCHVNPLCLGSPDPLDIIQETQAPVSQQNIjNPFYDRIKFLVGRDS 908 
5 QUERY: 874 THIIPGENPFNSSLVSLIRGQWTTDGTPLVGVNVSFVKYPKYGYTITRQDGTFDLIANG 933 

M IIIIMI + + lllll + i + IIIIMIII + ll + I + IIM + IIII + III + II 

SBJCT: 909 THS I PGENPFDGGHACVIRGQVMTSDGTPLVGVNI SFINNPLFGYTI SRQDGSFDLVTNG 968 
QUERY: 934 GASLTLHFERAPFMSQERTVWLPWNSFYAMDTLVMKTEENSIPSCDLSGFVRPDPIIISS 993 

10 | |+ I IIIIII++M I + IMI + 1 + I+I+II+ III II I M M I M + I+ + I 

SBJCT: 969 GISIILRFERAPFITQEHTLV^PWDRFFVMETIVMRHEENEIPSCDLSNFARPNPVVSPS 1028 
QUERY: 994 PLSTFFSAAPGQNPIVPETQVLHEEIELPGSNVKLRYLSSRTAGYKSLLKITMTQSTVPL 1053 

II++I 1+ + Mill I I III + I ++I MUM IIII+I+I++I hi 

15 SBJCT: 1029 PLTSFASSCAEKGPIVPEIQALQEEIVIAGCKMRLSYLSSRTPGYKSVLRISLTHPTIPF 1088 
QUERY: 1054 NL I R VHLMVAVEGHL FQ KS FQAS PNLAST F I WDKTDAYGQRVYGLSDAWS VGFEYETCP 1113 

II++IIIIIIIII ii + l I I + I + I+ MIIMI I l + l + l l + l IMMM + II 

SBJCT: 1089 NI^KVHLMVAVEGRLFRKWFAAAPDLSYYFIWDKTDVYNQKVFGFSEAFVSVGYEYESCP 1148 
QUERY: 1114 SLILWEKRTALLQGFELDPSNLGGWSLDKHHILNVKSGILHKGTGENQFLTQQPAIITSI 1173 

IIMIIIM + III + I + I I IMIMIMI II++IIIIIII IIIM++IM +1 1 1 

SBJCT: 1149 DLILWEKRTAVLQGYEIDASKLGGWSLDKHHALNIQSGILHKGNGENQFVSQQPPVIGSI 1208 
25 QUERY: 1174 MGNGRRRSI SCPSCNGLAEGNKLliAPVALAVGIIXSSLYVGDFNYIRRIFPSRNVTS ILEL 1233 

MMMIIMMMMM + IMMMIM I E 1 1! I E ! ! 1 1 1 1 1 1 1 1 1 ! MI + III + 

SBJCT: 1209 MGNGRRRS I S CP S CNGLADGNKLLAP VALTCG SDGS L Y VGDFNYI RR I F P S GNVTN I LEM 1268 
QUERY: 1234 RNKEFKHSNNPAHKYYLAVDPVSGSLYVSDTNSRRIYRVKSLSGTKDLAGNSEWAGTGE 1293 

30 || M + || ++ |||||||| || + ||++++IIIIIII+++MI + Ml IMIIIIM + 

SBJCT: 1269 RNKDFRHSHSPAHKYYLATDPMSGAVFLSDTNSRRVFKVKSTTWKDLVKNSEWAGTGD 1328 

QUERY- 1294 QCLPFDEARCGDGGKAIDATLMSPRGI AVDKNGLMYFVDATMIRKVDQNGI I STLLGSND 1353 

II I I I 1+ MIMIII +111 +MII III M + MM MM + MMIMMMIMI 
35 SBJCT: 1329 QCLPFDDTRCGDGGKATEATLTNPRGITVDKFGLIYFVDGTMIRRVDQNGI I STLLGSND 1388 

QUERY* 1354 LTAVRPLSCDSSMDVAQVRLEWPTDLAVNPMDNSLYVLENNVILRITENHQVSIIAGRPM 1413 

11+ I M M II I+++MIMMMM + MMMMM + IM + I + I + IMM l + IIMI 

SBJCT: 1389 LTSARPLSCDSVMEISQVRLEWPTDLAINPMDNSLYVLDNNVVLQISENHQVRIVAGRPM 1448 
QUERY: 1414 HCQVPGID-YSLSKXXXXXXXXXXXXXXXXXTGVLYITETDEKKINRLRQVTTNGEICLL 1472 

Mllllll + III Mill IIIIIIIM + IIIII + IM 1 + 

SBJCT: 1449 HCQVPGIDHFLLSKVAIHATLESATALAVSHNGVLYIAETDEKKINRIRQVTTSGEISLV 1508 

45 QUERY: 1473 AGAASXXXXXXXXXXXX YS GDDAYATDAI LNS P S S LAVAPDGT I YI ADLGNI RI RAVS KN 1532 

Ml | +MM II II ll + IIIMI II +I + MIIIIIII + II 

SBJCT: 1509 AGAP SGCDCKNDANCDC FSGDDGYAKDAKLNTP S S L AVCADGEL YVADLGNI RI RF I RKN 1568 

QUERY* 1533 KPVLNAFNQYEAASPGEQELYVFNADGIHQYTVSLVTGEYLYNFTYSTDNDVTELIDNNG 1592 

50 || M I II +11 +MII + I+ I I II II II + 1MMII+ I l + l + I II I 

SBJCT: 1569 KPFLNTQNMYELSSPIDQELYLFDTSGKHLYTQSLPTGDYLYNFTYTGDGDITHITDNNG 1628 

QUERY: 1593 NSLKIRRDSSGMPRHLLMPDNQIITLTVGTNGGLKWSTQNLELGLMTYDGNTGLLATKS 1652 

I + +IIII + III I++M 1+ +I + III 1+ l + M II +MI M + IMIMI 
55 SBJCT: 1629 NMVNVRRDSTGMPLWLWPDGQOTWWMGTNSALR 1688 

QUERY: 1653 DETGWTTFYDYDHEGRLTNVTRPTGWT S LHREMEKS I T I D I ENSNRDDDVT V I TNL S S V 1712 

+| MMII+II lllllll III l+l + + 1+ + +1 I++ MII+ 1111+ 
SBJCT: 1689 NENGWTTFYE YDS FGRLTNVT FPTGQVS S FRS DTD S SVHVQ VET S S K - DDVT I T TNL S AS 1747 



QUERY* 1713 EASYTWQDQVRNSYQLClSnSTGTLRVMYANGMGISFHSEPHVLAGTITPTIGRCNISLPME 1772 

I II++IIIIIIII + +I + II++ MM ++ +III + IIM+ M + I+ I++II++ 

SBJCT: 1748 GAFYTLLQDQVRNSYYIGADGSLRLLLANGMEVALQTEPHLLAGTVNPTVGKRNVTLPID 1807 
65 QUERY: 1773 NGLNSIEWRLRKEQIKGKVTIFGRKLRVHGRNLLSIDYDRNIRTEKIYDDHRKFTLRIIY 1832 

I II I +111 MM +I + M + MI + IMI lllll + l + ll MIMIMMMIMI + I 

SBJCT: 1808 NGLNLVEWRQRKEQARGQVTVFGRRLRVHNRNLLSLDFDRVTRTEKIYDDHRKFTLRILY 1867 



82 
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15 



20 



25 



QUERY: 1833 DQVGRPFLWLPSSGLAAVNVSYFFNGRLAGLQRGAMSERTDIDKQGRIVSRMFADGKVWS 1892 

II III II III I lll + l I +11+111 Mil + 1+ Ml ll+lllll+ll 
SBJCT: 1868 DQAGRPSLWSPSSRLNGVNVTYSPGGHIAGIQRGIMSERMEYDQAGRITSRIFADGKMWS 1927 

QUERY: 1893 YSYLDKSMVLLLQSQRQYIFEYDSSDRLLAVTMPSVARHSMSTHTSIGYIRNIYNPPESN 1952 

i+ihimi i 1 1 i 1 1 1 1 1 - 1 +in +IIM+MI ++ i i+ii mi in i 

SBJCT: 192 8 YTYLEKSMVLHLHSQRQYIFEFDKNDRLSSVTMPNVARQTLETIRSVGYYRNIYQPPEGN 1987 

QUERY: 1953 AS VI FD YSDDGR I LKT S FLGTGRQVF YKYGKL S KLS E I VYD STAVT FGYDETTGVLKMVN 2 012 

III) | +++ || +| I IIIIIIIIM +\\+\ l+l Mil 1 + 1 I il 

SBJCT: 1988 AS VI QDFTEDGHLLHT F YLGTGRRV I YKYGKLS KLAETLYDTTKVS FT YDETAGMLKT VN 2047 

QUERY: 2013 LQSGGFSCTIRYRKIGPLVDKQIYRFSEEGMVNARFDYTYHDNSFRIASIKPVISETPLP 2072 

11+ IMIIIIMIII + I + IMMIIIIIIIIII I Mill- I++ ll+lllll 

SBJCT: 2 04 8 LQNEGFTCTIRYRQIGPLIDRQIFRFTEEGMWARFDYNY-DNSFRVTSMQAVINETPLP 2106 

QUERY: 2073 VDLYRYDE I S GKVEHFGKFGVI Y YD INQ 1 1 TTAVMTL S KHFDTHGR I KE VQYEM FRS LM Y 2132 

+IIIIII++III I IMIMMIIIIIIIIIIIII +1111 +II+IIIIII+IIIIII 
SBJCT: 2107 IDLYRYDDVSGKTEQFGKFGVI YYD INQI I TTAVMTHTKHFDAYGRMKEVQYE I FRSLMY 2166 

QUERY: 2133 WMTVQYDSMGRVIKRELKLGPYANTTKYTYDYDGDGQLQSVAVNDRPTWRYSYDXXXXXX 2192 

IIIIIIMIII + MIMIIIIIM + MI IIIII + I++II + I llllll 

SBJCT: 2167 WMTVQYDNMGRWKKELKVGPYANTTRYSYEYDADGQLQWSIITOKPLWRYSYDI^GNL^ 2226 
QUERY: 2193 XXXXXXSVRLMPLRYDLRDRITRLGDVQYKIDDDGYLCQRGSDIFEYNSKGLLTRAYNKA 2252 

I II IIIIIIIIIIIIIIIMIM + IM III MINI III +IIM 

SBJCT: 2227 LLSPGNSARLTPLRYDLRDRITRLGDVQYKMDEDGFLRQRGGDVFEYNSAGLLIKAYNRA 2286 



QUERY: 2253 SGWSVQYRYDGVGRRASYKTNLGHHLQYFYSDLHNPTRITHVYNHSNSEITSLYYDLQGH 2312 

30 lllll+lllll+lll I I++ llll+ll+ll III++II+IIII+IIIIIIHIIIII 

SBJCT: 2287 SGWSVRYRYDGLGRRVSSKSSHSHHLQFFYADLTNPTKVTHLYNHSSSEITSLYYDLQGH 2346 



35 



QUERY: 2313 LFAMESSSGEEYYVASDNTGTPLAVFSINGLMIKQLQYTAYGEIYYDSNPDFQMVIGFHG 2372 

Mill lll+l+l+l M IMIIMI IIIIII+ 1 1 1 1 1 1 1 1 I + II + II++II + II 

SBJCT: 2347 LFAMELSSGDEFYI ACDNIGTPLAVFSGTGLMI KQILYTAYGEI YMDTNPNFQI I IGYHG 2406 



40 



QUERY: 



SBJCT : 



2373 GLYDPLTKLVHFTQRDYDVLAGRWTSPDYTMWKNVGKEP - APFNLYMFKSNNPLS SELDL 2431 

lllllllllll +MIIIMIIIIIII+ +11 + II + IIIII + III + I+ 1 + 

2407 GLYDPLTKLVHMGRRDYDVLAGRWTSPDHELWKRLSSNSIVPFHLYMFKKNNPISNSQDI 2466 



QUERY: 2432 KNYVTDVKSWLVMFGFQLSNI I PGFPRAKMYFVPPPYELSESQAS ENGQLITGVQQ 2487 

i ++IM iii+ nil I+MI+I+ + i in +i +i + i mi 

SBJCT: 2467 KCFMTDVNSWLLTFGFQIjHNVIPGYPKPDTDAMEPSYELVHTQMKTQEWDNSKSILGVQC 2526 



45 
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QUERY: 2488 TTERHNQAFMALE GQVITKKLHASIREKAGHWFATTTPIIGKGIMFAIKEGRVT 2541 

++ +11+ II I II I +1 II++ I 111+ ll + l + MII 

SBJCT: 2527 EVQKQLKAF VTLERFDQLYGST ITS CQQAPETKK FASSGSIFGKGVKFALKDGRVT 2582 

QUERY: 2542 TGVSSIASEDSRKVASVLOTAYYLDKMHYSIEGKDTHYFVKIGSADGDLA/TLGTTIGRKV 2601 

I + l+l+ll I++I++IIII+II+ +I++I+I IIIIMI I ++MI II + 11+ 
SBJCT: 2583 TDI I SVANEDGRRIAAILNNAHYLENLHFT IDGVDTHYFVKPGP SEGDLAILGLSGGRRT 2642 

QUERY: 2602 LESGWVTVSQPTLLVNGRTRRFTNIEFQYSTLLLSIRYGLTPDTLDEEKARVLDQARQR 2661 

II + llllllll +++IIIII + I + I+ II I 1+ III l + IMI 111+ MM 

SBJCT: 2643 IiENGVNVTVSQINTMLSGRTRRYTDIQLQYRALCIiNTRYG TTVDEEKVRVLELARQR 2699 

QUERY: 2662 ALGTAWAKEQQKAHDGREGSRLWTEGEKQQLLSTGRVQGYEGYYVLPVEQYPELADSSSN 2721 

1+ III+III+ l + l II I II + IIIIM + IIIIIIM++I IIIIIII + II++I 

SBJCT: 2700 AWQAWAREQQRLREGEEGLRAWTDGEKQQVLNTGRVQGYDGFFVTSVEQYPELSDSANN 2759 

QUERY: 2722 IQFLRQNEMGKR 2733 

I l + ll + MM 
SBJCT: 2760 IHFMRQSEMGRR 2771 

SCORE = 161 BITS (407) , EXPECT = 2E-37 

IDENTITIES = 93/157 (59%) , POSITIVES = 118/157 (74%) , GAPS = 4/157 (2%) 
QUERY: 1 MDVKDRR-HRSLTRGRCGKECRYTSSSLDSEDCRVPTQKSYSSSETLKAYDHDSRMHYGN 59 
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inn* +i 1 1 1 1 i i hum in* + i iiiiiiiiiiini m + n + 

SBJCT: 1 MDVKERKPYRSLTRRR-DAERRYTSSSADSEEGKGP-QKSYSSSETLKAYDQDARLAYGS 58 
QUERY: 60 RVTDLIHRESDEFPRQGTNFTLAELGICEPS - PHRSGYCSDMGILHQGYSLSTGSDADSD 118 

5 || | ++ + | ++ || I 1 1 1 1 1 1 1 1 1+ I + 1 1 + I + M + I Ilk Mil + 

SBJCT: 59 RVKDMVPQEAEEFCRTGTNFTLRELGLGEMTPPHGTLYRTDIGLPHCGYSMGASSDADLE 118 

QUERY: 119 TE GGMS PEHAI RLWGRGI KSRRS S GL S S REN S ALTLT 155 

+ + IIM +IIIII + 1 Ml I I I I II I I I I 
10 SBJCT: 119 ADTVLSPEHPVRLWGRSTRSGRSSCLSSRANSNLTLT 155 

SCORE = 72.1 BITS (176), EXPECT = 8E-11 

IDENTITIES = 59/152 (38%) , POSITIVES = 68/152 (43%) , GAPS = 42/152 (27%) 
15 QUERY: 285 PAPAPND- -LATTP ESVQLQDSWVLNSNVPLETR 316 

| + IM I M I I IMMIMhIIIII 

SBJCT: 211 PS PAPTDHS L SGE P P AGS AQE PTHAQDNWLLNSNI PLETRNLGKQ P FLGTLQDNL I EMDI 270 
QUERY- 317 HFLFKXXXXXXXXXXXXXXXY PLT SGTVYTPP PRLLP RNTFS RKAFK 363 

20 Mill 1 1 1 1 1 IIMIII IIMIII II 

SBJCT: 271 LSASRHDGAYSDGHFLFK-PGGTSPLFCTTSPGYPLTSSTVYSPPPRPLPRSTFSRPAFN 329 
QUERY: 3 64 LKKPSKYCSWKCXXXXXXXXXXXXXXXXXYFI 3 95 

IMMMMMI Ik 

25 SBJCT: 330 LKKPSKYCNWKCAALSAILISATLVILLAYFV 361 
*FCTR3F DOES NOT CONTAIN THESE AMINO ACIDS 

The 997-2733 amino acid fragment of the FCTR3bcde and f protein was also found to 
30 have 1695 of 1737 amino acid residues (97%) identical to, and 1695 of 1737 residues (97%) 
positive with the amino a 1737 amino acid residue protein KIAA1 127 protein [Homo 
sapiens] (GenBank Acc:(AB032953) (SEQ ID NO:71), (Table 3S). 

Table 3S. BLASTP of FCTR3b, c, d, e, and f against Homo sapiens KIAA1127 protein 

(SEQ ID NO:71) 

35 > GI | 6329763 |DBJ|BAa86441.ll (AB032953) KIAA1127 PROTEIN [HOMO SAPIENS] 
LENGTH = 1737 
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SCORE = 3295 BITS (8545), EXPECT =0.0 

IDENTITIES = 1695/1737 (97%) , POSITIVES = 1695/1737 (97%) 

TFFSAAPGQNPIVPETQVLHEEIELPGSNVKLRYLSSRTAGYKSLLKITMTQSTVPLNLI 10E 

MM 11 1 M 1 1 1 M MMM 1 1 1 1 1 Ml 1 1 MMM I M I MM M 1 1 1 1 1 1 II 1 1 MM 

TFFSAAPGQNPIVPETQVLHEEIELPGSNVKLRYLSSRTAGYKSLLKITMTQSTVPLNLI 60 



QUERY: 


997 


SBJCT : 


1 


QUERY: 


1057 


SBJCT : 


61 


QUERY: 


1117 


SBJCT : 


121 


QUERY: 


1177 


SBJCT : 


181 


QUERY: 


1237 


SBJCT : 


241 


QUERY : 


1297 



IMMMMMMI MIMMI 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1! 1 1 1 1 1 1 1 1 1 1 1 1 1 

\mLMVAVEGHLFQKSFQASPNLAYTFIWDKTDAYGQRVYGLSDAWSVGFEYETCPSLI 
_WEKRTALLQGFELDPSNLGGWSLDKHHILNVKSGILHKGTGENQFLTQQPAIITSIMGN 

50 ' lllllllllllllllllllllllllllMMIIIIIIillllllllllllllllllllll 

WEKRT ALLQGFELDPSNLGGWSLDKHHILNVKSGILHKGTGENQFLTQQPAI ITS IMGN 
RRRS I S CP S CNGL AEGNKLLAP VALAVG I DGSL YVGD FNY I RR I FPS RNVT S I LELRNK 

i 1 1 M : . 1 1 1 1 1 1 1 M I M II M M 1 1 1 1 1 ' M 1 1 1 1 1 M ! 1 M M M 1 1 1 1 ! M 1 1 ; 

E^RSISCPSCNGLAEGNKLLAPVALAVGIDGSLYVGDFNYIRRIFPSRNVTSILELRNK 
FKHSNNPAHKYYLAVDPVSGSLYVSDTNSRRIYRVKSLSGTKDLAGNSEWAGTGEQCL 

M M 1 1 MM M MM I MM M MMM Ml 1 1 M 1 1 1 1 1 1 1 1 MM M M II Mi 
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MINI III II! SIMM 111 MiiMlllllllllliniMMII II MIIMII 111 

SBJCT: 3 01 P FDE ARCGDGGKAI DATLM S PRGI AVDKNGLMY FVDATM I RKVDQNG 1 1 STL LGSNDLTA 360 
QUERY: 1357 VRPL S CDS SMDVAQVRLEWPTDLAVNPMDNSLYVLEKNVILRITENHQVS 1 1 AGRPMHCQ 1416 

1 1 1 1 M Ml M! II 1 1 1 1 ! 1 1 i M M 1 1 1 MMMM I M M! II I i II I M MM M 1 1 

SBJCT: 361 VRPLSCDSSMDVAQVRLEWPTDLAVNPMDNSLYVLENNVILRITENHQVS I I AGRPMHCQ 420 
QUERY: 1417 VPG I DY S L S KXXXXXXXXXXXXXXXXXTGVL Y I TETDE KK I NRLRQVTTNGE I CLLAGAA 1476 

IIIIMIM I 1 1 MM I M 1 1 II 1 1 1 1 1 1 MM 1 1 1 1 Mill I 

SBJCT: 421 VPGIDYSLSKLAIHSALESASAIAISHTGVLYITETDEKKINRLRQVTTNGEICLLAGAA 480 
QUERY: 1477 SXXXXXXXXXXXXYSGDDAYATDAI LNSPS SLAVAPDGTI YI ADLGNIRI RAVS KNKPVL 1536 

I Mill MM III III IMIIMM III MM M I III MIMI I III 

SBJCT: 481 SDCD C KNDVNCNC YSGDDAYATDAI LNS PS S LAVAPDGTI Y I ADLGN IR I RAVS KNK P VL 540 
QUERY: 1537 NAFNQYEAASPGEQELYVFNADGIHQYTVSLVTGEYLYNFTYSTDNDVTELIDNNGNSLK 1596 

MMM MMM IIIIIIIIIIMIMIMIIIIIIIIIIMM illlllllllll I II 

SBJCT: 541 NAFNQYEAASPGEQELYVFNADGIHQYTVSLVTGEYLYNFTYSTDNDVTELIDNNGNSLK 600 
QUERY: 1597 IRRDSSGMPRHLLMPDNQIITLTVGTNGGLKWSTQNLELGLMTYDGNTGLLATKSDETG 1656 

I E M 1 M 1 1 II E I! I ! ! 1 1 M 1 1 i 1 1 ! M 1 1 1 1 1 1 1 1 1 1 1 1 1 L 1 1 1 M M I f 1 1 1 M 1 1 1 

SBJCT: 601 I RRDS SGMPRHLLMPDNQI I TLT VGTNGGLKWSTQNLELGLMTYDGNTGLLATKSDETG 660 
QUERY: 1657 WTTFYDYDHEGRLTNVTRPTGVVTSLHREMEKSITIDIENSNRDDDVTVITNLSSVEASY 1716 

IMM 1 1 1 1 M 1 1 1 1 M I M M 1 1 1 1 1 1 1 MM M II I M II I M I Mi M! 1 1 1 1 1 IM 

SBJCT: 661 WTTFYDYDHEGRLTNVTRPTGWTSLHREMEKSITIDIENSNRDDDVTVITNIjSSVEASY 720 



30 



35 
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QUERY: 1717 TWQDQVRNSYQLCNNGTLRVMYANGMGISFHSEPHVLAGTITPTIGRCNISLPMENGLN 1776 

II III MMM III IMIMIMIMIMIIMMM MIIMII MM III MMM 

SBJCT: 721 TWQDQVRNSYQLCNNGTLRVMYANGMGISFHSEPHVLAGTITPTIGRCNISLPMENGLN 780 
QUERY: 1777 SIEWRLRKEQIKGKVTIFGRKLRVHGRNLLSIDYDRKTIRTEKIYDDHRKFTLRIIYDQVG 1836 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M I M 1 1 1 1 i 1 1 i 1 1 1 1 1 1 1 1 1 1 1 M M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

SBJCT: 781 SIEWRLRKEQIKGKVTIFGRKLRVHGRNLLSIDYDRNIRTEKIYDDHRKFTLRIIYDQVG 840 
QUERY: 1837 RPFLWLPSSGLAAVNVSYFFNGRLAGLQRGflMSERTDIDKQGRIVSRMFADGKVWSYSYL 1896 

MIIMIII IMIMMIIMMMMIMMMMMIMIMIMIIMMMIMM 

SBJCT: 841 RPFLWLPSSGLAAVNVSYFFNGRLAGLQRGftMSERTDIDKQGRIVSRMFADGKVWSYSYL 900 
QUERY: 1897 DKSMVLLLQSQRQYIFEYDSSDRLLAVTMPSVARHSMSTHTSIGYIRNIYNPPESNASVI 1956 

IMIMMMIMMMIMIIMIMIMIMIMM Ml MMM IMIIMMIM 

SBJCT: 901 DKSMVLLLQSQRQYIFEYDSSDRLLAVTMPSVARHSMSTHTSIGYIRNIYNPPESNASVI 960 
QUERY: 1957 FDYSDDGRILKTSFLGTGRQVFYKYGKLSKLSEIVYDSTAVTFGYDETTGVLKMVNLQSG 2 016 

I III 1 1 M I MM 1 1! 1 1 1 1 Mill MM 1 1 M I M M 1 1 1 III I II M MM I II MM 

SBJCT: 961 FDYSDDGRILKTSFLGTGRQVFYKYGKLSKLSEIVYDSTAVTFGYDETTGVLKMVNLQSG 1020 
QUERY: 2017 GFSCTIRYRKIGPLVDKQIYRFSEEGMVNARFDYTYHDNSFRIASIKPVISETPLPVDLY 2076 

MMM Ml Ml I III IIIIMIM III MIMIMI MM III III II MM Ml MM 

SBJCT: 1021 GFSCTIRYRKIGPLVDKQIYRFSEEGMVNARFDYTYHDNSFRIASIKPVISETPLPVDLY 1080 
QUERY: 2077 RYDEISGKVEHFGKFGVIYYDINQIITTAVMTLSKHFDTHGRIKEVQYEMFRSLMYWMTV 2136 

I II II 1 1 M MM II 1 1 M 1 1 1 Ml 1 1 1 M M I! MM M 1 1 1 1 II Ml I III M I Ml 

SBJCT: 1081 RYDEISGKVEHFGKFGVI YYDINQI ITTAVMTLSKHFDTHGRI KEVQYEMFRSLMYWMTV 1140 
QUERY: 2137 QYDSMGRVIKRELKLGPYANTTKYTYDYDGDGQLQSVAVNDRPTWRYSYDXXXXXXXXXX 2196 

M MM M I M 1 1 1 1 MM M 1 1 1 1 M M M I M M M M M I M M 

SBJCT: 1141 QYDSMGRVIKRELKLGPYANTTKYTYDYDGDGQLQSVAVNDRPTWRYSYDLNGNLHLLNP 1200 
QUERY: 2197 XXSVRLMPLRYDLRDRI TRLGDVQYKIDDDGYLCQRGSDI FEYNSKGLLTRAYNKASGWS 2256 

M M MMM 1 1 M I M I II 1 1 1 1 1 1 M III iM 1 1 1 1 1 II III 1 1 1 1 1 1 M II I Ml 

SBJCT: 1201 GNSVRLMPLRYDLRDRITRLGDVQYKIDDDGYLCQRGSDI FEYNSKGLLTRAYNKASGWS 1260 
QUERY: 2257 VQYRYDGVGRRASYKTNLGHHLQYFYSDLHNPTRITHVYNHSNSEITSLYYDLQGHLFAM 2316 

MIMMIIIIIIMMIMIIIII II MMMMMIMMMMIMM MMM 

SBJCT: 1261 VQYRYDGVGRRASYKTNLGHHLQYFYSDLHNPTRITHVYNHSNSEITSLYYDLQGHLFAM 1320 
QUERY: 2317 E SSS GEE YYVASDNTGTPLAVFS INGLM IKQLQYTAYGEI Y YDSNPDFQMVIGFHGGLYD 2376 
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I MM I MMM M I M Ml II MIMM 1 1 M IMMI MM Ml 1 1 1 1 M I M M 1 1 1 1 

1321 E SS SGEEYYVASDNTGTPLAVFS INGLMI KQLQYTAYGEI YYDSNPDFQMVIGFHGGLYD 1380 
23 77 PLTKLVHFTQRD YDVLAGRWT S PDYTMWKNVGKE PAPFNLYMFKSNNPL S SE LDLKNYVT 2436 

MIIIMII ill IIMIIIIIIMIIIIIMIMIIIIIIMII III IIMI1MI III 

1381 PLTKLVHFTQRDYDVIAGRWTSPDYTMWKOTGKEPAPFNLYMFKSNNPLSSELDLKNYVT 1440 
2437 DVKSWLVMFGFQLSNI I PGFPRAKMYFVPPPYELSESQASENGQLITGVQQTTERHNQAF 2496 

I II Ml III I II 1 1 1 II II I M !!ll II III M 1 1 1 1 1 II I II I II MM M 1 1 M MM 

1441 DVKSWLVMFGFQLSNI I PGFPRAKMYFVPPPYELSESQASENGQLITGVQQTTERHNQAF 1500 
2497 MALEGQVITKKLHASIREKAGHWFATTTPI IGKGIMFAIKEGRVTTGVSS IASEDSRKVA 2556 

MM I MM I II 1 1 MMM II II 1 1 M II I II II 1 1 1 1 1 MM 1 1 1 1 1 1 II 1 1 II Ml 

1501 MALEGQVITKKLHASIREKAGHWFATTTPI IGKGIMFAIKEGRVTTGVSS IASEDSRKVA 1560 
2557 SVLNNAYYLDKMHYSIEGKDTHYFVKIGSADGDLOTLGTTIGRK^ 2616 

I II MM II I II Mill II III III Ml IMMI I II MM III MMII IMMIMM 

1561 SVLEfNAYYLDKMHYSIEGKDTHYFVKIGSADGDLVTO 1620 
2617 VNGRTRRFTNIE FQ YSTLLLS I RYGLTPDTLDEEKARVLDQARQRALGTAWAKEQQKARD 2676 

MMII III III llllllllllllllllllll III III III Hi III III III III Mil 

1621 VNGRTRRFTNIEFQYSTLLLS I RYGLTPDTLDEEKARVLDQARQRALGT AWAKE QQKARD 1680 
2677 GREGSRLWTEGEKQQLLSTGRVQGYEGYYVLPVEQYPELADSSSNIQFLRQNEMGKR 2733 

1 1 1 1 1 1 1 1 - 1 1 - 1 1 1 1 1 1 1 1 1 ! M ! 1 1 : II MM I i M 1 1 1 1 1 1 1 1 M I i 1 1 i - 

1681 GREGSRLWTEGEKQQLLSTGRVQGYEGYYVLPVEQYPELADSSSNIQFLRQNEMGKR 1737 

The amino acid sequences of the FCTR3bcde and f proteins were also found to have 
2528 of 2774 amino acid residues (91%) identical to, and 2557 of 2774 residues (92%) 
30 positive with, the 2765 amino acid residue protein neurestin alpha [Rattus norvegicus] 
(GenBank Acc:AF086607) (SEQ ID NO:72), shown in Table 3T. 

Table 3T. BLASTP of FCTR3bcd and f against Rattus norvegicus Neurestin alpha (SEQ 

ID NO:72) 

> GI 1 9910320 | REFjNP 064473. l| NEURESTIN ALPHA [RATTUS NORVEGICUS] 
35 GI 15712201 | GB1AAD473 83. l|AF086607 1 (AF086607) NEURESTIN ALPHA [RATTUS NORVEGICUS] 

LENGTH = 2765 

SCORE = 4988 BITS (12938), EXPECT = 0.0 

IDENTITIES = 2528/2774 (91%) , POSITIVES = 2557/2774 (92%) , GAPS = 50/2774 (1%) 

40 





QUERY: 


1 


MDVKDRRHRSLTRGRCGKECRYTSSSLDSEDCRVPTQKSYSSSETLKAYDHDSRMHYGNR 

IMM MM III IMMM II III III Ml MMIM III Mill 1 III III Ml MM 

MDVKDRRHRSLTRGRCGKECRYTSSSLDSEDCRVPTQKSYSSSETLKAYDHDSRMHYGNR 


60 




SB JCT : 


1 


60 


45 


QUERY: 


61 


VTDLIHRESDEFPRQGTNFTLAELGICEPSPHRSGYCSDMGILHQGYSLSTGSDADSDTE 

llll+lllllll III IMMIIIIIMIMIII III III Mllll Ml llllllilll 

VTDLVHRESDEFSRQGANFTLAELGICEPSPHRSGYCSDMGILHQGYSLSTGSDADSDTE 


120 




SB JCT: 


61 


120 


50 


QUERY: 


121 


GGMSPEHAIRLWGRGIKSRRSSGLSSRENSALTLTXXXXXXXXXXXXGRXXXXXXXXXXX 

Ml Ml 1 1 1 1 1 1 1 Ml M 1 1 Ml 1 1 M 1 M M M 1 II 

GGMS PEHAI RLWGRGI KSRRS SGLS SRENSALTLTDSDNENKSDDDNGRP I PPTSSS SLL 


180 


SB JCT : 


121 


180 




QUERY: 


181 


XXXXXXXXHNPPPVSCQMPLLDSNTSHQIMDTNPDEEFSPNSYLLRACXXXXXXXXXXXX 

II II MliMIMI III 1 II 1 MMII IMMI III MM 

PSAQLPSSHNPPPVSCQMPLLDSNTSHQIMDTNPDEEFSPNSYLLRACSGPQQASSSGPP 


240 


55 


SB JCT : 


181 


240 




QUERY: 


241 


NHHSQXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXQIHAPAPAPNDLATTPESVQ 

MMI 1 MMM 1 1 1 1 II Ml MM 


300 


60 


SB JCT : 


241 


NHHS QS TLR P PL P P PHNHTL SHHHS SANS LNRNS LTNRRS Q I HAPAPAPNDLAT TPE S VQ 


300 


QUERY: 


301 


LQDS WVLNSNVPLE TRHFLFKXXXXXXXXXXXXXXX Y PLTS GT VYT P P PRLLP RNTFSRK 


360 



SB JCT : 
QUERY: 

5 

SB JCT : 
QUERY: 
1 0 SB JCT : 
QUERY: 
SB JCT : 

15 

QUERY: 
SB JCT : 
20 QUERY: 
SB JCT: 
QUERY: 

25 

SB JCT : 
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m i e 1 1 1 1 n 1 1 ! 1 1 1 1 1 1 i i iiiiiiiiiiiimiiimhiii 

SBJCT: 3 01 LQDSWVLNSNVPLETRHFLFKTSSGSTPLFSSSSPGYPLTSGTVYTPPPRLLPRNTFSRK 3 60 



10 



QUERY: 3 61 AFKLKKPSKYCSWKCXXXXXXXXXXXXXXXXXYFI 3 95 

IIMIIIIIIIIIII III 

SBJCT: 361 AFKLKKPSKYCSWKCAALSAIAAALLLAILLAYFIAMHLLGLNWQLQPADGHTFNNGVRT 420 
QUERY: 396 VPWSLKNSSIDSGEAEVGRRVTQEVPPGVFWRSQIHISQPQFLK 439 

1 1 1 1 1 1 1 1 1 1 M M 1 1 1 1 1 1 M 1 1 1 1 1 1 M 1 1 ! 1 1 1 1 ! 1 1 1 1 1 i 

SBJCT: 421 GLPGNDDVATVPSGGKVPWSLKNSSIDSGEAEVGRRVTQEVPPGVFWRSQIHISQPQFLK 480 



15 



20 



25 



QUERY: 440 FNISLGKDALFGVYIRRGLPPSHAQYDFMERLDGKEKWSWESPRERRSIQTLVQNEAVF 4 99 

IIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMII 

SBJCT: 481 FNI S LGKDALFGVY I RRGLP P SHAQ YDFMERLDGKE KWS WE S PRERRS I QT L VQNE AVF 540 
QUERY: 500 VQYLDVGLWHLAFYNDGKDKEMVSFNTVVLDSVQDCPRNCHGNGECVSGVCHCFPGFLGA 559 

II II IMM 1 1 1 1 1 Ml Ml II M 1 1 II 1 1 M I Ml 1 1 M I M M MIMM I Ml I M 

SBJCT: 541 VQYLDVGLWHIAFY1SIDGKDKEMVSFNTVVLDSVQDCPRNCHGNGECVSGLCHCFPGFLGA 600 
QUERY: 560 DCAKAACPVLC S GNGQ Y S KGTCQC Y SGWKGAECDVPMNQC IDP S CGGHG SCI DGNC VC S A 619 

iiiuim iii miiim Minim ill m nimiiiimiiiiimm 

SBJCT: 601 DCAKAACPVLCSGNGQYSKGTCQCYSGWKGAECDVPMNQCIDPSCGGHGSCIDGNCVCAA 660 
QUERY: 620 GYKGEHCEEVDCLDPTCSSHGVCVNGECLCSPGWGGltNCELARVQCPDQCSGHGTYLPDT 679 

Mill III III MIMMUMMII IMMIMI IIIIIIIIMIIIIMIIIIMI + 

SBJCT: 661 GYKGEHCEEVDCLDPTCSSHGVCVNGECLCSPGWGGLNCELARVQCPDQCSGHGTYLPDS 720 



30 



35 



40 



45 



QUERY : 680 GLCSCDPNWMGPDCSVEVCSVDCGTHGVCIGGACRCEEGWTGAACDQRVCHPRCIEHGTC 739 

MMI Ml MM MIMIIII IIMM III Ml Ml I III MMIMM III MMMM 

SBJCT: 721 GLCNCDPNWMGPDCSVEVCSVDCGTHGVCIGGACRCEEGWTGAACDQRVCHPRCIEHGTC 780 

********* 

QUERY: 740 KDGKCECREGWNGEHCTIGRQTAGTETDGCPDLCNGNGRCTLGQNSWQCVCQTGWRGPGC 7 99 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II MMIMIIIIMIIIIMIIIMII III I 

SBJCT: 7 81 KDGKCECREGWNGEHCTI DGCPDLCNGNGRCTLGQNSWQCVCQTGWRGPGC 831 

QUERY: 800 NVAMETSCADNKDNEGDGLVDCLDPDCCLQSACQNSLLCRGSRDPLDIIQQGQTDWPAVK 859 

II 1 1 II 1 1 1 1 1 Ml I II i M M 1 1 1 II I M I !! 1 1 1 1 111 Ml I !l 1 1 1 1 1 1 1 1 1 1 1 II I 

SBJCT: 832 NVAMETSCADNKDNEGDGLVDCLDPDCCLQSACQNSLLCRGSRDPLDIIQQGQTDWPAVK 891 
QUERY: 860 SFYDRI KLIiAGKDSTHI IPGENPFNSSLVSLIRGQVVTTDGTPLVGVNVSFVKYPKYGYT 919 

M 1 1 II II I MMM M 1 1 M I M I II II II II II II II II II II MM Ml M 1 1 M I 

SBJCT: 892 S FYDRI KLLAGKDSTHI I PGDNPFNSSLVSLIRGQWTTDGTPLVGVNVSFVKYPKYGYT 951 
QUERY : 920 ITRQDGTFDLIANGGASLTLHFERAPFMSQERTVWLPWNSFYAMDTLVMKTEENSI PSCD 979 

MMIIIM III limillllllllllMMM Mill Ml M lllllll IMMM 

SBJCT: 952 ITRQDGTFDLIANGGSALTLHFERAPFMSRERTVWPPWNSFYAMDTLVMKTEENSIPSCD 1011 



50 



55 



60 



65 



QUERY: 980 LSGFVRPDPIIISSPLSTFFSAAPGQNPIVPETQVLHEEIELPGSNVKLRYLSSRTAGYK 1039 

M 1 1 II Ml I Ml M MM 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 + 1 M M M 1 1 1 1 1 1 ! I 

SBJCT: 1012 LSGFVRPDPIIISSPLSTFFSASPAANPIVPETQVLHEEIELPGTNVKLRYLSSRTAGYK 1071 
QUERY: 1040 SLLKITMTQSTVPLNLIRVHLMVAVEGHLFQKSFQASPNLASTFIWDKTDAYGQRVYGLS 1099 

1 1 1 1 1 i ! M 1 1 1 1 1 1 1 1 M 1 1 1 1 1 II 1 1 1 1 1 M M ! M 1 1 1 II Ml MIMIMI III I 

SBJCT: 1072 SLLKITMTQSTVPLNLIRVHLMVAVEGHLFQKSFQASPNLAYTFIWDKTDAYGQRVYGLS 1131 
QUERY: 1100 DAWSVGFEYETCPSLILWEKRTALLQGFELDPSNLGGWSLDKHHILNVKSGILHKGTGE 1159 

M II 1 1 M I MMMM III II 1 1 MM Mill I M M I M 1 1 M MMMII Mill 

SBJCT: 1132 DAWSVGFEYETCPSLILWEKRTALLQGFELDPSNLGGWSLDKHHTLNVKSGILLKGTGE 1191 
QUERY: 1160 NQFLTQQPAI ITSIMGNGRRRSI SCPSCNGLAEGNKLLAPVALAVGIDGSLYVGDFNYIR 1219 

MMMMMMMMMMMMMM M M MMMMMMIMhMIMM 

SBJCT: 1192 NQFLTQQPAI ITS IMGNGRRRS I SCPSCNGLAEGNKLLAPVAIAVGIDGSLFVGDFNYIR 1251 
QUERY: 1220 RI FPSRNVTS ILELRNKEFKHSNNPAHKYYLAVDPVSGSLYVSDTNSRRI YRVKSLSGTK 1279 

Ml MMMMMMMMMiM M 1 1 1 1 1 1 1 l + l 1 1 1 1 M ! 1 1 1 1 1 1 1 M M M I 

SBJCT: 1252 RIFPSRNVTSILELRNKEFKHSNSPGHKYYLAVDPVTGSLYVSDTNSRRIYRVKSLSGAK 1311 



QUERY: 1280 DLAGNSEWAGTGEQCLPFDEARCGDGGKAIDATLMSPRGIAVDKNGLMYFVDATMIRKV 1339 



87 



15966-697 



IIIIIIIIIIIIMIIIIIMIIIMIIIhlllMIIIIIIIIIIIIIIIIIIIIIIII 

SBJCT: 1312 DLAGNS E WAGTGE QCL P FDE ARCGDGGKAVDATLM S PRGI AVDKNGLM YFVDATM I RKV 1371 



QUERY: 1340 DQNGI I STLLGSNDLTAVRPLS CDS SMDVAQVRLEWPTDLAVNPMDNSLYVLENNVI LRI 1399 

5 MM IIIIIIMIIIIIIIIIMIilUII III MMMIIIIII lllimillllMI 

SBJCT: 1372 DQNGIISTLLGSNDLTAWPLSCDSSMDVAQVRLEWPTDLAVNPMDNSLYVLENNVILRI 1431 
QUERY: 1400 TENHQVSIIAGRPMHCQVPGIDYSLSKXXXXXXXXXXXXXXXXXTGVLYITETDEKKINR 1459 

llllillllllllllMIIIMIIIM IIIIIIIIIMIMII 

10 SBJCT: 1432 TENHQVS 1 I AGRPMHCQVPGIDYSLSKLAIHSALESASAIAISHTGVLYITETDEKKINR 1491 
QUERY: 1460 L RQVTTNGE I CLLAGAASXXXXXXXXXXXX YSGDDAYATDA I LNS P S SliAVAPDGTI Y I A 1519 

1 1 li 1 1 II I M 1 1 1 1 1 1 1 II II II II I !l 1 1 1 ! Ml I !i Ml HI 1 1 1 

SBJCT: 1492 LRQVTTNGE ICLLAGAASDCDCKNDVNC I CYSGDDAYATDAILNS PSSLAVAPDGTI YI A 1551 



15 



35 



55 



QUERY: 1520 DLGNI RIRAVSKNKPVLNAFNQYEAAS PGEQEL YVFNADGIHQYTVSLVTGE YLYNFTYS 1579 

MMMMMMIMMMMMI II MMMMMMIMMMMMI MMMM 

SBJCT: 1552 DLGNI RIRAVSKNKPVLNAFNQYEAAS PGEQEL YVFNADGIHQYTVSLVTGE YLYNFTYS 1611 



20 QUERY: 1580 TDNDVTELIDNNGNSLKIRRDSSGMPRHLLMPDNQIITLTVGTNGGLKWSTQNLELGLM 1639 

1 1 1 1 1 1 1 1 ! i 1 1 1 1 1 1 i I M ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 ; lllllllllll 

SBJCT: 1612 ADNDVTEL I DNNGN SLKI RRDS SGMPRHLLM PDNQI I TLT VGTNGGLKAVS TQNLELGLM 1671 
QUERY: 1640 TYDGNTGLLATKSDETGWTTFYDYDHEGRLTNVTRPTGWTSLHREMEKSITIDIENSNR 1699 

25 I Ml M M I II II M I, M I M 1 1 1 1 1 1 II MM 1 1 1 II 1 1 M MM II II HUM M 

SBJCT: 1672 TYDGNTGLLATKSDETGWTTFYDYDHEGRLTNVTRPTGVVTSLHREMEKSITVDIENSNR 1731 
QUERY: 1700 DDDWVITNLSSVEASYTWQDQVRNSYQLCNNGTLRVMYANGMGISFHSEPHVLAGTIT 1759 

IMI M !M il M M M MMMMMIM Ml M I MM M MHM M MM M M 

30 SBJCT: 1732 DNDVTVI TNLS S VE AS YT WQDQVRNS YQL C SNGTLRVMYANGMGVS FHS E PHVLAGTLT 1791 
QUERY: 1760 PTI GRCNI SLPMENGLNS I E WRLRKEQI KGKVT I FGRKLRVHGRNLLS IDYDRNI RTEKI 1819 

IMIM M I II I Ml IMMisll III III I Ml II MM IMMMII IMMMMM 

SBJCT: 1792 PTI GRCNI SLPMENGLNS IEWRLRKEQI KGKVT I FGRKLRVHGRNLLS I DYDRNIRTEKI 1851 



QUERY: 1820 YDDHRKFTLRIIYDQVGRPFLWLPSSGLAAVNVSYFFNGRLAGLQRGAMSERTDIDKQGR 1879 

M M MM li I M 1 1 1 MM Ml I Ml M I I M II 1 1 M 1 1 1 1 M 1 1 1 MM 1 1 1 1 

SBJCT: 1852 YDDHRKFTLRIIYDQVGRPFLWLPSSGLAAVNVSYFFNGRLAGLQRGAMSERTDIDKQGR 1911 



40 QUERY: 1880 IVSRMFADGKVWSYSYLDKSMVLLLQSQRQYIFEYDSSDRLLAVTMPSVARHSMSTHTSI 1939 

I II M I M 1 1 HIM I M I M M 1 1 1 1 1 II II II 1 1 1 1 II I I! 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 

SBJCT: 1912 IVSRMFADGKVWSYSYLDKSMVLLLQSQRQYIFEYDSSDRLHAVTMPSVARHSMSTHTSI 1971 

QUERY: 194 0 GYIRNIYNPPESNASVIFDYSDDGRILKTSFLGTGRQVFYKYGKLSKLSEIVYDSTAVTF 1999 

45 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 

SBJCT: 1972 GYIRNIYNPPESNASVIFDYSDDGRILKTSFLGTGRQVFYKYGKLSKLSEIVYDSTAVTF 2031 

QUERY: 2000 GYDETTGVLKMVNLQSGGFSCTIRYRKIGPLVDKQIYRFSEEGMVNARFDYTYHDNSFRI 2059 

M I M Ml 1 1 1 II I M I I M III I l-MM M I II 1 1 M Ml M i M 1 1 1 1 1 M M 1 1 

50 SBJCT: 2032 GYDETTGVLKMVNLQSGGFSCTIRYRKVGPLVDKQIYRFSEEGMINARFDYTYHDNSFRI 2091 

QUERY: 2060 ASIKPVISETPLPVDLYRYDEISGKVEHFGKFGVIYYDINQIITTAVMTLSKHFDTHGRI 2119 

1 1! M I Ml Mi 1 1 1 1 1 1 1 1 Ml I MM M 1 1 1 1 M! I II M 1 1 1 1 MM II MM I M I 

SBJCT: 2092 ASIKPVISETPLPVDLYRYDEISGKVEHFGKFGVIYYDINQIITTAVMTLSKHFDTHGRI 2151 



QUERY: 2120 KEVQYEMFRSLMYWMTVQYDSMGRVIKRELKLGPYANTTKYTYDYDGDGQLQSVAVNDRP 2179 

UNI II! Ill IlillllllllilllMMIilMII III III illlM III III IN! 

SBJCT: 2152 KEVQYEMFRSLMYWMTVQYDSMGRVIKRELKLGPYANTTKYTYDYDGDGQLQSVAVNDRP 2211 



60 QUERY: 2180 TWRYS YDXXXXXXXXXXXXS VRLMPLRYDLRDRITRLGDVQYKI DDDGYLCQRGSD I FEY 2239 

IIIMII I MM MM M 1 1 M II I II I Ml 1 1 1 1 1 MMMMM 1 

SBJCT: 2212 TWRYSYDLNGNLHLLNPGNSARLMPLRYDLRDRITRLGDVQYKIDDDGYLCQRGSDIFEY 2271 
QUERY: 2240 NSKGLLTRAYNKASGWSVQYRYDGVGRRASYKTNLGHHLQYFYSDLHNPTRITHVYNHSN 2299 

65 MMMMMMIMMMMMI 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 + 1 1 1 1 1 II 1 1 1 1 1 

SBJCT: 2272 NSKGLLTRAYNKASGWSVQYRYDGVSRRASYKTNLGHHLQYFYSDLHHPTRITHVYNHSN 2331 

QUERY: 2300 S E I T SL Y YDLQGHLFAME S S S GEE YYVASDNTGT PL AVFS INGLM I KQLQYTAYGE I YYD 2359 

88 15966-697 



1 III IIIIMIIIIIIIHMUII Mllllll III lliill IIIMIUiMIIM II 

SBJCT: 2332 SE ITSLYYDLQGHLFAMESSSGEEYYVASDNTGTPLAVFS INGLMI KQLQYTAYGEI YYD 2391 
QUERY: 2360 SNPDFQMVIGFHGGLYDPLTIGIjVHFTQRDYDVLAGRWTSPDYTMWKNVGKEPAPFNLYMF 2419 

5 IIMIMIIIIIIIIIIIIIIMIIMI! Mi Mi Ml IIIUMIMI IIMI! !l! 

SBJCT: 2392 SNPDFQMVIGFHGGLYDPLTKLVHFTQRDYDVLAGRWTSPDYTMWRNVGKEPAPFNLYMF 2451 
QUERY: 2420 KSNNPLSSELDLKNYOTDVKSWLVMFGFQLSNIIPGFPRAKMYFVPPPYELSESQASENG 2479 

IHi ! I l + l I M li 1 1 1 li! 1 1 1 1 M 1 1: 1. M 1 1 1 MM II 1 1 1 ! I !! i 1 1 1 1! 1 1 1 1 1 1 

10 SBJCT: 2452 KNI^PLSNELDLKNYVTDVKSWLVMFGFQLSNI I PGFPRAKMYFVPPPYELSESQASENG 2511 
QUERY: 2480 QL ITGVQQTTERHNQAFMALEGQV I TKKLHAS I RE KAGHWFATT TP I I GKG I MFAI KEGR 2539 

I III MIIIIIMIIIMII III MMII I Ml MIMHIMII IIIIMIIIIII 

SBJCT: 2512 QLITGVQQTTERHNQAFLALEGQVISKKLHAGIREKAGHWFATTTPIIGKGIMFAIKEGR 2571 



15 



45 



QUERY: 2540 VTTGVS S IASEDSRKVAS VUJNAYYLDKMHYS I EGKDTHYFVKIGSADGDLVTLGTT IGR 2599 

IMIIIIMMIMIMI lllinMMII M! Ill Mill I lll + lll IIMMIMI 

SBJCT: 2572 VTTGVSS I ASEDSRKVASVLNNAYYLDKMHYS IEGKDTHYFVKIGAADGDLVTLGTTIGR 2631 



20 QUERY: 2600 KVLESGVNVTVSQPTLLVNGRTRRFTNIEFQYSTLLLSIRYGLTPDTLDEEKARVLDQAR 2659 

I M 1 1 1 1 M Ml I M M MM M 1 1 1 1 1 1 Ml MIMM Ml M I Mill I MM II Ml 

SBJCT: 2632 KVLESGVNVTVSQPTLLVNGRTRRFTNI EFQYSTLLLS I RYGLTPDTLDEEKARVLDQAR 2691 
QUERY: 2660 QRALGTAWAKEQQKARDGREGSRLWTEGEKQQLLSTGRVQGYEGYYVLPVEQYPELADSS 2719 

25 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 II 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

SBJCT: 2692 QRALGTAWAKEQQKARDGREGSRLWTEGEKQQLLSTGRVQGYEGYYVLPVEQYPELADSS 2751 
QUERY : 2720 SNIQFLRQNEMGKR 2733 

MM MINI IN I 

30 SBJCT: 2752 SNIQFLRQNEMGKR 2765 

* = FCTR3F DOES NOT CONTAIN THESE AMINO ACIDS 

The amino acid sequences of the FCTR3bcde and f proteins were also found to have 
35 2536 of 2774 amino acid residues (91%) identical to, and 2558 of 2774 residues (91%) 

positive with, the 2764 amino acid residue protein Odd Oz/ten-m homolog 2 {Drosophila) 
(GenBank Acc:NP_035986.2) (SEQ ID NO:65), shown in Table 3U. 

Table 31L BLASTP of FCTR3bcde and f against Odd Oz/ten-m homolog 2 (SEQ ID 

NO:65) 

40 > GI |7657415 | REFjNP 035986. 2| ODD OZ/TEN-M HOMOLOG 2 (DROSOPHILA) ; ODD OZ/TEN-M 
HOMOLOG 3 

(DROSOPHILA) [MUS MUSCULUS] 
Gl] 4760778 |DBJ|BAA77397.ll (AB025411) TEN-M2 [MUS MUSCULUS] 
LENGTH = 2764 



SCORE = 4996 BITS (12961), EXPECT = 0.0 

IDENTITIES = 2536/2774 (91%), POSITIVES = 2558/2774 (91%), GAPS = 51/2774 (1%) 



MDVKDRRHRSLTRGRCGKECRYTSSSLDSEDCRVPTQKSYSSSETLKAYDHDSRMHYGNR 60 

50 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 1 I I 1 I I I I I I I I I I I I I I I I I I I I I I I 

MDVKDRRHRSLTRGRCGKECRYTSSSLDSEDCRVPTQKSYSSSETLKAYDHDSRMHYGNR 6 0 

VTDLIHRESDEFPRQGTNFTLAELGICEPSPHRSGYCSDMGILHQGYSLSTGSDADSDTE 120 

IIIIMIIIIII MMMMMMIMM MMMM Ml MMM MMIMMMM 

55 SBJCT: 61 VTDLVHRESDEFSRQGTNFTLAELGICEPSPHRSGYCSDMGILHQGYSLSTGSDADSDTE 120 



60 



QUERY: 


1 


SBJCT : 


1 


QUERY: 


61 


SBJCT : 


61 


QUERY: 


121 


SBJCT : 


121 



IIIIIIIIIIIIIIIIIIIIIIMIII 



89 



15966-697 



QUERY: 181 XXXXXXXXHNPPPVSCQMPLLDSNTSHQIMDTNPDEEFSPNSYLLRACXXXXXXXXXXXX 240 

iiiiiiiMiiiiiimimiiiiiimimmii 

SBJCT: 181 PSAQLPSSHNPPPVSCQMPLLDSNTSHQIMDTNPDEEFSPKTSYLLRACSGPQQASSSGPP 240 
5 QUERY: 241 NHHSQXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXQIHAPAPAPNDLATTPESVQ 300 

MM! MMMMMMMMMM 

SBJCT: 241 NHHSQSTLRPPLPPPHNHTLSHHHSSANSLNP^SLTNRRSQIHAPAPAPNDLATTPESVQ 300 
QUERY: 301 LQDS WVLNS NVPLE TRHFLFKXXXXXXXXXXXXXXX YPLTS GT VYT P PPRLLPRNTF S RK 360 

10 1 1 1 1 1 1 1 1 1 j I i i 1 1 t llllllllllllllllllllllll 

SBJCT: 301 LQDSWVLNSNVPLETRHFLFKTSSGSTPLFSSSSPGYPLTSGTVYTPPPRLLPRNTFSRK 360 
QUERY: 361 AFKLKKPSKYCSWKCXXXXXXXXXXXXXXXXXYFI 395 

MMMMMMMI ill 

15 SBJCT: 361 AFKLKKPSKYCSWKCAALSAIAAALLLAILIAYFIAMHLLGLNWQLQPADGHTFNNGVRT 420 
QUERY: 3 96 VPWSLKNSSIDSGEAEVGRRVTQEVPPGVFWRSQIHISQPQFLK 439 

IIIIIIIMIIIII M! IIMIMII III Ml IIMIIIIIIIS 

SBJCT: 421 GLPGNDDVATVPSGGKVPWSLKNSSIDSGEAEVGRRVTQEVPPGVFWRSQIHISQPQFLK 480 



20 



60 



QUERY- 440 FNISLGKDALFGVYIRRGLPPSHAQYDFMERLDGKEKWSWESPRERRSIQTLVQNEAVF 499 

IMMMMIIMIIIIIIMIMMI Ml Ml III IMMMIMM IMIMIMM 

SBJCT: 481 FNISLGKDALFGVYIRRGLPPSHAQYDFMERLDGKEKWSWESPRERRSIQTLVQNEAVF 540 



25 QUERY: 500 VQYLDVGLWHLAFYNDGKDKEMVSFNTWLDSVQDCPRNCHGNGECVSGVCHCFPGFLGA 559 

IMIIMIMMIIMII III IMMI III III MMMMI IIMMMIIIMMM 

SBJCT: 541 VQYLDVGLWHLAF YNDGKDKEM VS FNT WLDS VQDC PRNCHGNGE CVS GLCHCF PGF LGA 600 
QUERY: 560 DCAKAACPVLCSGNGQYSKGTCQCYSGWKGAECDVPMNQCIDPSCGGHGSCIDGNCVCSA 619 

30 MM I MM III 1 1 1 1 1 1 III 1 1 M 1 1 II 1 1 III 1 1 IMM IMMI 1 1 MMMM IM 

SBJCT: 601 DCAKAACPVLCSGNGQYSKGTCQCYSGWKGAECDVPMWQCIDPSCGGHGSCIDGNCVCAA 660 

QUERY : 620 GYKGEHCEEVDCLDPTCSSHGVCVNGECLCSPGWGGLNCELARVQCPDQCSGHGTYLPDT 679 

I I I I I I I I I I I I I 1 I I I I [ I I I I 1 I I I I I I I I I I M I I i I I I I I I I I 1 i I I I I I ) I I I l + 
35 SBJCT: 661 GYKGEHCEEVDCLDPTCSSHGVCVNGECLCSPGWGGLNCELARVQCPDQCSGHGTYLPDS 720 

QUERY: 680 GLCSCDPNWMGPDCSVEVCSVDCGTHGVCIGGACRCEEGWTGAACDQRVCHPRCIEHGTC 739 

MMMIIMIIMM II 1 1 1 1 M M ! M 1 1 1 1 1 1 MIM M ! M 1 1 1 MM M M 1 1 1 

SBJCT: 721 GLCSCDPNWMGPDCSV- VCS VDCGTHGVCIGGACRCEEGWTGAACDQRVCHPRC IEHGTC 779 

4Q ********* 

QUERY: 74 0 KDGKCE CREGWNGE HCT I GRQT AGTETDGC PDL CNGNGRCTLGQNS WQC VCQTGWRGPGC 799 

1 1 1 1 M II MM II 1 1 M III II! M 1 1 II II 1 1 M MM II 1 1 M I M I 

SBJCT: 780 KDGKCECREGWNGEHCTI DGCPDLCNGNGRCTLGQNSWQCVCQTGWRGPGC 830 

45 QUERY: 800 NVAMETSCADNKDNEGDGLVDCLDPDCCLQSACQNSLLCRGSRDPLDIIQQGQTDWPAVK 859 

MIIIIMIIIMIIIIlll M II MMIIIIIMMIMM IIMMMMII 

SBJCT: 831 NVAMETSCADNKDNEGDGLVDCLDPDCCLQSACQNSLLCRGSRDPLDIIQQGQTDWPAVK 890 
QUERY: 860 SFYDRI KLLAGKDSTHI I PGENPFNSSLVSLIRGQWTTDGTPLVGVNVSFVKYPKYGYT 919 

50 IIMMMMMMIIIIM M 1IIIIMMMI1 M 1 1 1 1 M I M I M 1 1 1 1 1 1 1 

SBJCT: 891 S FYDRI KLLAGKDSTHI I PGDNPFNS SLVSL IRGQWTMDGTPLVGVNVS FVKYPKYGYT 950 
QUERY: 920 ITRQDGTFDLIANGGASLTLHFERAPFMSQERTVWLPWNSFYAMDTLVMKTEENSIPSCD 979 

IIMIMII IIMII-IMilllllll IIMIMIIMM IM Ml IIIIIIMllll 

55 SBJCT: 951 ITRQDGTFDLIAJSTGGSALTLHFERAPFMSQERTVWLPWNSFYAMDTLVMKTEENSIPSCD 1010 
QUERY* 980 LSGFVRPDPI I I SSPLSTFFSAAPGQNP I VPETQVLHEEIELPGSNVKLRYLSSRTAGYK 1039 

Ml Mill! MMMI 1 1 1 1 IMI 1 1 1 1 1 II M 1 1 1 M M 1 1 M MM M 1 1 1 1 III I 

SBJCT: 1011 LSGFVRPDPIIISSPLSTFFSASPASNPIVPETQVLHEEIELPGTNVKLRYLSSRTAGYK 1070 



QUERY: 104 0 SLLKITMTQSTVPLNLIRVHLMVAVEGHLFQKSFQASPNLASTFIWDKTDAYGQRVYGLS 1099 

MMII Ml III I Ml MIMI III III IM Ml I II MM I M M 1 1 1 1 M 1 1 1 1 II I 

SBJCT: 1071 SLLKITMTQSTVPLNLIRVHLMVAVEGHLFQKSFQASPNLAYTFIWDKTDAYGQRVYGLS 1130 



65 QUERY: 1100 DAVVSVGFEYETCPSLILWEKRTALLQGFELDPSNLGGWSLDKHHILNVKSGILHKGTGE 1159 

1 1 1 1 1 1 ; 1 1 1 1 1 1 1 M 1 1 1 1 ! 1 1 1 1 i i 1 1 1 1 i ! 1 1 1 M 1 L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 

SBJCT : 1131 DAWSVGFEYETCPSLILWEKRTALLQGFELDPSNLGGWSLDKHHTLNVKSGILHKGTGE 1190 



90 
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QUERY: 1160 NQFLTQQPAIITSIMGNGRRRSISCPSCNGLAEGNKLLAPVALAVGIDGSLYVGDFNYIR 1219 

Mill IMMIMMMMMMMMMMMMIMIMIIMIMMMIIMM 

SBJCT: 1191 NQFLTQQPAIITSIMGNGRRRSISCPSCNGLAEGNKLLAPVALAVGIDGSLFVGDFNYIR 1250 



QUERY: 1220 RIFPSRNVTSILELRNKEFKHSNNPAHKYYLAVDPVSGSLYVSDTNSRRIYRVKSLSGTK 1279 

MMMM III III III MUM III MMIMMIIMM IMIMI III M ! 

SBJCT: 1251 RIFPSRNVTSILELRNKEFKHSNSPGHKYYLAVDPVTGSLYVSDTNSRRIYRVKSLSGAK 1310 



10 



15 



20 



25 



30 



35 



QUERY: 1280 DLAGNSEWAGTGEQCLPFDEARCGDGGKAIDATLMSPRGIAVDKNGLMYFVDATMIRKV 1339 

MINI IMIIIIIIIIMIIIIIIIIUMIIIIIIIIMHIIMIIIIMIIIIM 

SBJCT: 1311 DLAGNSEWAGTGEQCLPFDEARCGDGGKAVDATLMSPRGIAVDKNGLMYFVDATMIRKV 1370 
QUERY: 1340 DQNGIISTLLGSNDLTAVRPLSCDSSMDVAQVRLEWPTDLAVNPMDNSLYVLENNVILRI 1399 

MM! Ill III III MIMI MMMMMIMM IIMIMliM III MIMMIM 

SBJCT: 1371 DQNGI I STLLGSNDLTATOPLSCDSSMDVAQWLEWPTDLAVNPMDNSLYVLENNVILRI 143 0 
QUERY: 1400 TENHQVSIIAGRPMHCQVPGIDYSLSKXXXXXXXXXXXXXXXXXTGVLYITETDEKKINR 1459 

1 1 1 II 1 1 IMM I h 1 1 i 1 1 1 II 1 1 II 1 1 1 1 Ml I M 1 1 1 1 1 1 

SBJCT: 1431 TENHQVSIIAGRPMHCQVPGIDYSLSKLAIHSALESASAXAISHTGVLYITETDEKKINR 1490 
QUERY: 1460 LRQVTTNGEICLLAGAASXXXXXXXXXXXXYSGDDAYATDAILNSPSSLAVAPDGTIYIA 1519 

MMMMMMIMM I II II I 111 M 1 1 1 M M MM MM 1 1 

SBJCT: 1491 LRQVTTNGE I CLLAGAASDCDCKNDVNCI CYSGDDAYATDAILNSPS SLAVAPDGT I YI A 1550 
QUERY : 1520 DLGNIR I RAVSKNKP VLNAFNQYEAAS PGEQEL YVFNADGIHQYTVSLVTGE YLYNFTYS 1579 

iii iii iii in iii iii iii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iii mi 

SBJCT: 1551 DLGNIRIRAVSKNKPVLNAFNQYEAASPGEQELYVFNADGIHQYTVSLVTGEYLYNFTYS 1610 
QUERY: 1580 TDNDVT ELI DNNGNSLKI RRDS SGM PRHLLMPDNQ 1 1 TLTVGTNGGL KWSTQNLELGLM 1639 

II I II III Ml III IIMM MIIIIIIIIIMIMIIIIIMIIII lllllllllll 

SBJCT: 1611 ADNDVTELIDNNGNSLKIRRDSSGMPRHLLMPDNQIITLTVGTNGGLKAVSTQNLELGLM 1670 
QUERY: 1640 TYDGNTGLLATKSDETGWTTFYDYDHEGRLTNVTRPTGWTSLHREMEKSITIDIENSNR 1699 

Nil! Ill III III III lllllllllllllllllllllll III illlll llllll I III 

SBJCT: 1671 TYDGNTGLLATKSDETGWTTFYDYDHEGRLTNVTRPTGWTSLHREMEKSITIDIENSNR 1730 



40 
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QUERY: 1700 DDDVTVITNLSSVEASYTWQDQVRNSYQLCHNGTLRVMYANGMGISFHSEPHVLAGTIT 1759 

II I II III III Mill! II jllllMIIIIIIIIIII III III HIIIIMIIIIIII 

SBJCT: 1731 DDDVTVITNLSSVEASYTWQDQVRNSYQLCHNGTLRVMYANGMAVSFHSEPHVLAGTIT 1790 
QUERY: 1760 PTIGRCNISLPMENGLNSIEWRLRKEQIKGKVTIFGRKLRVHGRNLLSIDYDRNIRTEKI 1819 

MUM III III III III [IIIIIMIIIM!lllli!!l! Ill III III IMMIMI! 

SBJCT: 1791 PTI GRCNI SLPMENGLNS IEWRLRKEQI KGKVT I FGRKLRVHGRNLLS IDYDRNIRTEKI 1850 
QUERY: 1820 YDDHRKFTLRIIYDQVGRPFLWLPSSGLAAVNVSYFFNGRLAGLQRGAMSERTDIDKQGR 1879 

II I II III III IIMIIIIIIMMIIIIIIIIII lllll llllll IMIIII II III! 

SBJCT: 1851 YDDHRKFTLRIIYDQVGRPFLWLPSSGLAAVNVSYFFNGRLAGLQRGAMSERTDIDKQGR 1910 
QUERY: 1880 I VSRMFADGKVWSYSYLDKSMVLLLQSQRQYI FEYDSSDRLLAVTMPSVARHSMSTHTS I 1939 

IIIMIIII IIMIIIIIIIIIIIIIiMIIIIIMMII II III IM1IMII III 

SBJCT: 1911 IVSRMFADGKVWSYSYLDKSMVLLLQSQRQYI FEYDSSDRLHAVTMPSVARHSMSTHTS I 1970 
QUERY: 1940 GYIRNIYNPPESNASVIFDYSDDGRILKTSFLGTGRQVFYKYGKLSKLSEIVYDSTAVTF 1999 

illlll !lllll llllll IMMIMIIIIIIIIII II III III IMIMII I llllll 

SBJCT: 1971 GYIRNIYNPPESNASVIFDYSDDGRILKTSFLGTGRQVFYKYGKLSKLSEIVYDSTAVTF 2030 
QUERY: 2000 GYDETTGVLKMVNLQSGGFSCTIRYRKIGPLVDKQIYRFSEEGMVNARFDYTYHDNSFRI 2059 

ill III HUM Ml III MM IIIIMIIIIIIII! Ill IIMIIIIIIM Mill 

SBJCT: 2 031 GYDETTGVLKMVNLQSGGFSCTIRYRKVGPLVDKQIYRFSEEGMINARFDYTYHDNSFRI 2090 
QUERY: 2060 ASIKPVISETPLPVDLYRYDEISGKVEHFGKFGVIYYDINQIITTAVMTLSKHFDTHGRI 2119 

MMMIMM II MMMMMMMMMMMM II MMMMMIMM 

SBJCT: 2091 AS I KP V I S E T PL P VDLYRYDE I S GKVEHFGKFGVI Y YD INQ I I TTAVMT LS KHFDTHGR I 2150 
QUERY : 2120 KEVQYEMFRSLMYWMTVQYDSMGRVI KRELKLGPYANTTKYTYDYDGDGQLQS VAVNDRP 2179 

MINI IIMM III MlllillMIMMIMM III III III MMIMIMM III I 

SBJCT: 2151 KEVQYEMFRSLMYWMTVQYDSMGRVIKRELKLGPYANTTKYTYDYDGDGQLQSVAVNDRP 2210 
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QUERY • 2180 TWRYSYDXXXXXXXXXXXXSVRLMPLRYDLRDRITRLGDVQYKIDDDGYLCQRGSDIFEY 2239 

MINI I 111 II 1 1 III! !!' Il'li 1 1 ill IN!! II IN 1 1 

SBJCT: 2211 TWRYSYDLNGNLHLLNPGNSARLMPLRYDLRDRITRLGDVQYKIDDDGYLCQRGSDIFEY 2270 
5 QUERY: 224 0 NSKGLLTRAYNKASGWSVQYRYDGVGRRASYKTNLGHHLQYFYSDLHNPTRITHVYNHSN 2299 

1 1 III MM MMM II 1 1 1 1 MM Mi M 1 1 MMMM MM 1 1 1 1 MIM IM' M 

SBJCT: 2271 NSKGLLTRAYNKASGWSVQYRYDGVGRRASYKTNLGHHLQYFYSDLHNPTRITHVYNHSN 2330 
QUERY: 2300 SEITSLYYDLQGHLFAMESSSGEEYYVASDNTGTPLAVFSINGLMIKQLQYTAYGEIYYD 2359 

10 I MM M 1 1 1 1 MMMM II M 1 1 1 1 Ml 1 1 1 1 M 1 1 h!i Ml MM 1 1 1 1 1 1 1 IMM1 

SBJCT: 2331 S E IT S LY YDLQGHL FAME S S SGEE YYVASDNTGTPLAVYS INGLM I KQLQYTAYGE I YYD 2390 
QUERY: 2360 SNPDFQOTIGFHGGLYDPLTKLVHFTQRDYDVIAGRWTSPDYTMWKNVGKEPAPFNLYMF 2419 

I IM I MMM 1 1 1 1 1 MM I Ml Ml 1 1 MMM 111 1 1 1 1 IMM IM M 1 1 1 1 M 

15 SBJCT: 2391 SNPD FQMVI GFHGGL YD PLT KL VHFTQRDYDVL AGRWT S PD YTM WRNVGKE PAP FNL YMF 2450 
QUERY: 2420 KSNNPLSSELDLKNYVTDVKSWLVMFGFQLSNIIPGFPRAKMYFVPPPYELSESQASENG 2479 

| + M 1 1 l + M 1 1 M ! M 1 1 1 1 1 M M I M M 1 1 1 1 1 M MM M 1 1 M I M! I M M Ml 

SBJCT- 2451 KNNNPLSNELDLKNYVTDVKSWLVMFGFQLSNIIPGFPRAKMYFVPPPYELSESQASENG 2510 

20 

QUERY: 2480 QLITGVQQTTERHNQAFMALEGQVITKKLHASIREKAGHWFATTTPIIGKGIMFAIKEGR 2539 

MIMMMMIMIHMMMMIMMMIMM II MMMMMMMIM 

SBJCT: 2511 QLITGVQQTTERHNQAFLALEGQVITKKLHAS IREKAGHWFATTTPI IGKGIMFAI KEGR 2570 
25 QUERY: 2540 VTTGVSSIASEDSRKVASVLNNAYYLDKMHYSIEGKDTHYFVKIGSADGDLVTLGTTIGR 2599 

M 1 1 II I Mi M M 1 1 1 II 111 MM I M I II IM I M MM 1 1 MIMMIMM II 

SBJCT: 2571 VTTGVS S I ASEDSRKVAS VLNNAY YLDKMHY S I EGKDTHY FVKI GAADGDLVTLGTTI GR 263 0 
QUERY - 2 600 KVLESGVNVTVSQPTLLVNGRTRRFTNIEFQYSTLLLSIRYGLTPDTLDEEKARVLDQAR 2659 

30 MMMM MMM MMM III IM MMM II MM II MMM III MHI< 

SBJCT: 2631 KVLE SGVNVT VS QPTLL VNGRTRRFTNI EFQYS TLLL S I RYGLT PDTLDEEKARVLDQAG 2690 
QUERY * 2660 QRALGTAWAKEQQKARDGREGS RLWTEGEKQQLLSTGRVQGYEGYYVLPVEQYPELADS S 2719 

MMMMMMMMMIMIMM MMMMMMMMIMM M II III 

35 SBJCT: 2691 QRALGTAWAKEQQKARDGREGSRLWTEGEKQQLLSTGRVQGYEGYYVLPVEQYPELADSS 2750 
QUERY: 2720 SNIQFLRQNEMGKR 2733 

IIIIIIIIMMM 

SBJCT: 2751 SNIQFLRQNEMGKR 2764 

40 

* = FCTR3F DOES NOT CONTAIN THESE AMINO ACIDS 

FCTR3 is related to rat neurestin, a gene implicated in neuronal development (Otaki 
JM, Firestein S Dev Biol 1999 Aug 1;212(1):165-81) Neurestin shows homology to human 

45 gamma-heregulin, a Drosophila receptor-type pair-rule gene product, Odd Oz (Odz) / 
Ten(m), and Ten(a). Neurestin has putative roles in synapse formation and brain 
morphogenesis. A mouse neurestin homology DOC4, has independently been isolated from 
the NIH-3T3 fibroblasts. DOC4 is also known as tenascin M (TNM), a Drosophila pair-rule 
gene homolog containing extracellular EGF-like repeats. The significant homology to these 

50 molecules and in particular, y-heregulin, have important implications regarding the potential 
contribution of FCTR3 to disease progression. Heregulin is the ligand for HER- 
2/ErbB2/NEU, a proto-oncogene receptor tyrosine kinase implicated in breast and prostate 
cancer progression that was originally identified in rat neuro/glioblastoma cell lines. Extopic 
expression of HER-2/ErbB2/NEU in MDA-MB-435 breast adenocarcinoma cells confers 

55 chemoresistance to Taxol-induced apoptosis relative to vector transfected control cells (Yu et 
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al. Overexpression of ErbB2 blocks Taxol-induced apoptosis by up-regulation of p21Cipl, 
which inhibits p34Cdc2 kinase. Molec. Cell 2: 581-591, 1998). 

FCTR3 related tenascins and cancer biology 

As mentioned, FCTR3 also has significant homology to DOC4, (AKA tenascin M), a 
Drosophila pair-rule gene homolog containing extracellular EGF-like repeats. The tenascins 
are a growing family of extracellular matrix proteins that play prominent roles in tissue 
interactions critical to embryogenesis. Overexpression of tenascins has been described in 
multiple human solid malignancies. 

The role of the tenascin family of related proteins is to regulate epithelial-stromal 
interactions, participate in fibronectin-dependent cell attachment and interaction. Indeed, 
tenascin-C (TN) is overexpressed in the stroma of malignant ovarian tumours particularly at 
the interface between epithelia and stroma leading to suggestions that it may be involved in 
the process of invasion (Wilson et al (1996) Br J Cancer 74: 999-1004). Tenascin-C is 
considered a therapeutic target for certain malignant brain tumors (Gladson CL : J 
Neuropathol Exp Neurol 1999 Oct;58(10):1029-40). Stromal or moderate to strong 
periductal Tenascin-C expression in DCIS (ductal carcinoma in situ) correlates with tumor 
cell invasion. (Jahkola et al. Eur J Cancer 1998 Oct;34(l l):1687-92. Tenascin-C expression 
at the invasion border of early breast cancer is a useful predictor of local and distant 
recurrence. Jahkola T, et al. Br J Cancer. 1998 Dec;78(l 1):1507-13). Tenascin (TN) is an 
extracellular matrix protein found in areas of cell migration during development and 
expressed at high levels in migratory glioma cells. Treasurywala S, Berens ME Glia 1998 
Oct;24(2):236-43 Migration arrest in glioma cells is dependent on the alphaV integrin 
submit Phillips GR,Krushel LA, CrossinKL J Cell Sci 1998 Apr;lll ( Pt 8):1095-104 
Domains of tenascin involved in glioma migration. Finally, tenascin expression in hormone- 
dependent tissues of breast and endometrium indicate that Tenascin expression reflects 
malignant progression and is down-regulated by antiprogestins during terminal differentiation 
of rat mammary tumors (Vollmer et al. Cancer Res 1992 Sep 1 ;52(17):4642-8 ) 

Potential role of FCTR3 in oncologic disease progression: 

Based on the bioactivity described in the medical literature for related molecules, 
FCTR3 may play a role in one or more aspects of tumor cell biology that alter the interactions 
of tumor epithelial cells with stromal components. In consideration, FCTR3 may play a role 
in the following malignant properties: 

Autocrine/paracrine stimulation of tumor cell proliferation 
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Autocrine/paracrine stimulation of tumor cell survival and tumor cell resistance to 
cytotoxic therapy 

Local tissue remodeling, paranechmal and basement membrane invasion and motility 
of tumor cells thereby contributing to metastasis. 

Tumor-mediated immunosuppression of T-cell mediated immune effector cells and 
pathways resulting in tumor escape from immune surveilance. 

Therapeutic intervention targeting FCTR3 in oncologic and central nervous system 

indications: 

Predicted disease indications from expression profiling in 41 normal human tissues 
and 55 human cancer cell lines (see Example 2) include a subset of human gliomas, 
astrocytomas, mixed glioma/astrocytomas, renal cells carcinoma, breast adenocarcinoma, 
ovarian cancer, melanomas. Targeting of FCTR3 by human or humanized monoclonal 
antibodies designed to disrupt predicted interactions of FCTR3 with its cognate ligand may 
result in significant anti-tumor/anti-metastatic activity and the amelioration of associated 
symptomatology. Identification of small molecules that specifically/selectively interfere 
with downstream signaling components engaged by FCTR3/ligandinteractions would also be 
expected to result in significant anti-tumor/anti-metastatic activity and the amelioration of 
associated symptomatology. Likewise, modified antisense ribonucleotides or antisense gene 
expression constructs (plasmids, adenovirus, adeno-associated viruses, "naked" DNA 
approaches) designed to diminish the expression of FCTR3 transcripts/messenger RNA 
(mRNA) would be anticipated based on predicted properties of FCTR3 to have anti-tumor 
impact. 

Based on the relatedness to neurestin and heregulins, as well as its high level 
expression in brain tissue, FCTR3 may also be used for remyelination in order to promote 
regeneration/repair/remyleination of injured central nervous system cells resulting from 
ischemia, brain trauma and various neurodegenerative diseases.. This postulate is based on 
reports indicating that neuregulin, glial growth factor 2, diminishes autoimmune 
demyelination and enhances remyelination in a chronic relapsing model for multiple sclerosis 
(Cannella et al. . Proc. Nat. Acad. ScL 95: 10100-10105, 1998). The expression of the related 
molecule neurestin can be induced in external tufted cells during regeneration of olfactory 
sensory neurons. 
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FCTR4 

FCTR4 is a plasma membrane protein related to NF-Kappa-B P65delta3 protein. The 
clone is expressed in fetal liver tissues. 

The novel FCTR4 nucleic acid of 609 nucleotides (also referred to as 29692275.0.1) 
5 is shown in Table 4 A. An ORF begins with an ATG initiation codon at nucleotides 99-1 01 
and ends with a TAA codon at nucleotides 522-524. A putative untranslated region upstream 
from the initiation codon and downstream from the termination codon is underlined in Table 
4A, and the start and stop codons are in bold letters. 

Table 4A. FCTR4 Nucleotide Sequence (SEQ ID NO:14) 

10 CTGAC ATACTATATTAGT TGT TTGTTCACTGT CTCCACTCCAGC TAGAAT ATAAGTTC C AT AGGGCAQAGTTTT TGTTCA 
CTGC T ATATTTTATAAGC A TGAATGAATGC ATGAACGAATGGACTGAT AACCCACAAGCCAAAGACCTC CAT GACCTGCC 
ACTGC CCT CCTTT CATTTTATTCTCAC CT CTACCAATACT AAATC ACCTAGTTATGTAAATACGAT ATGC ACTTTCATGG 
CC CCTTGCTTTGTCAT ATGCTGTTC C CT T TGCCTGGAAT AT AAACTCT CAAAATACCATCC ACATT TTAAAATCTTCTCC 
AGAAAGCTTCCTCTGTCCACCCCCACCCTCCCACCCCCATATAGAGTAAGTCAGTCTTTCCTTTGTGCTACATTTGTACC 

15 TGTAT CTACAGTGGCTCTAAT CAAACTGC ACTGTGTCTCTCACTT CCT AGATTGTGAACTCTT T GAGGCTGAAGACT ACT 
T ATTC1 ATCTCTTTACCT C CAATGC CT AGGACAGGACCTTC AT A AAGC AACT ACTCT ATAAATGTTGAAACAT AT GC ATGA 
CT AT TCTGTAACAGGAATGAAAAT ATGGCATTTC AAGAAGT C ACT ACTC 

The FCTR4 protein encoded by SEQ ID NO: 14 has 141 amino acid residues and is 
20 presented using the one-letter code in Table 4B. The Psort profile for FCTR4 predicts that 
this sequence has no N-terminal signal peptide and is likely to be localized at the plasma 
membrane with a certainty of 0.6000. The most likely cleavage site for a peptide is between 
amino acids 39 and 40, i.e., at the dash in the amino acid sequence ACT-CCA, based on the 
SignalP result. The predicted molecular weight of this protein is 16051.5 Daltons. 

25 Table 4B. Encoded FCTR4 protein sequence (SEQ ID NO:15). 

NHtfECMNEWTDNPQAKDLHDLPLPSra 

LPPPYRVSQSFLCATFVPVSTVALIKLHCVSHFLDCELFEAEDYLFISLPPMPRTGPS 

The predicted amino acid sequence was searched in the publicly available GenBank 
30 database FCTR4 protein showed 30 % identities (22 over 72 amino acids) and 43% 

homologies (3 lover 72 amino acids) with hypothetical 10 kD protein of Trypanosoma cruzi 
(86 aa; ACC:Q99233) shown in Table 4C. The best homologies with a human protein were 
54 % identities (1 14 over 343 amino acids) with NF-Kappa-B P65delta3 protein (71 aa 
fragment; ACCQ13313) (SEQ ID NO:77). 

35 Table 4C. BLASTP of FCTR4 against protein sequences 

BLAST X search results are shown below: 

ptnr:SPTREMBL-ACC:Q99233 HYPOTHETICAL 10 KD PROTEIN +3, 68, 0.60, 1, (SEQ 
IDNO:73) 
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ptnr:SPTREMBL-ACC:Q16896 GABA RECEPTOR SUBUNIT - AEDES +3, 66, 0.81, 4 
(SEQIDNO:74) 

ptnr:SPTREMBL-ACC:076473 GABA RECEPTOR SUBUNIT - LEPTI... +3, 66, 0.99, 2 
(SEQ ID NO:75) 

5 ptnr:TREMBLNEW-ACC:AAD283 17 F13J1 1.13 PROTEIN - Arabid... +3, 62, 0.99, 1 (SEQ 
IDNO:76) 



Based upon homology, FCTR4 proteins and each homologous protein or peptide may 
share at least some activity. 

10 



FCTR5 

FCTR5 is a protein bearing sequence homology to human complement C1R 
component precursor. The clone is expressed in breast, heart, lung, fetal lung, salivary gland, 
adrenal gland, spleen, kidney, and fetal kidney. 
15 The novel FCTR5 nucleic acid of 1667 nucleotides (also referred to as 

32125243.0.21) is shown in Table 5 A. An ORF begins with an ATG initiation codon at 
nucleotides 34-36 and ends with a TGA codon at nucleotides 1495-1497. A putative 
untranslated region upstream from the initiation codon and downstream from the termination 
codon is underlined in Table 5A, and the start and stop codons are in bold letters. 

20 Table 5A. FCTRSa Nucleotide Sequence (SEQ ID NO:16) 

GTTCTCTCGCAGGTCCCAGATGTCCAGTTCCAGA TGCCTGGACCCAGAGTGTGGGGGAAATATCTCTGGAGAAGCCCTCA 
CTCCAAAGGCTGTCCAGGCGCAATGTGGTGGCTGCTTCTCTGGGGAGTCCTCCAGGCTTGCCCAACCCGGGGCTCCGTCC 
TCTTGGCCCAAGAGCTACCCCAGCAGCTGACATCCCCCGGGTACCCAGAGCCGTATGGCAAAGGCCAAGAGAGCAGCACG 
GACATCAAGGCTCCAGAGGGCTTTGCTGTGAGGCTCGTCTTCCAGGACTTCGACCTGGAGCCGTCCCAGGACTGTGCAGG 

25 GGACTCTGTCACAATCTCATTCGTCGGTTCGGATCCAAGCCAGTTCTGTGGTCAGCAAGGCTCCCCTCTGGGCAGGCCCC 
CTGGTCAGAGGGAGTTTGTAT C CT CAGGGAGGAGTTTGCGGCTGACCTT C CGC ACACAGCCTTC CT CGGAGAAC AAGACT 
GCCCACCTCCACAAGGGCTTCCTGGCCCTCTACCAAACCGTGGCTGTGAACTATAGTCAGCCCATCAGCGAGGCCAGCAG 
GGGCT CTGAGGCC ATCAACGCACCTGGAGACAAC CC TGCC AAGGT C CAGAACC ACTGC C AGGAGCC CTATTATC AGGCCG 
CGGCAGC AGGGGCACT CACCTGTGCAACCCCAGGGAC CTGGAAAGACAGACAGGATGGGGAGGAGGTTCTT C AGTGT ATG 

30 CCTGTCTGCGGACGGCCAGTCACCCCCATTGCCCAGAATCAGACGACCCTCGGTTCTTCCAGAGCCAAGCTGGGCAACTT 
CCCCTGGCAAGC C TTC ACCAGTATCCACGGCCGTGGGGGCGGGGCCCTGCTGGGGGAC AGATGGAT C CT C ACTGCTGCCC 
ACACC ATCTAC CCC AAGGACAGTGTT T CT CTC AGGAAGAAC C AGAGTGTGAATGTGTTCTTGGGC C ACACAGCC ATAGAT 
GAGATGCTGAAACTGGGGAAC CAC C C TGTCCACCGTGTCGTTGTGCACC C CGACTACCGTCAGAATGAGTCCCATAACTT 
TAGCGGGGACATCGCCCTCCTGGAGCTGCAGCACAGCATCCCCCTGGGCCCCAACGTCCTCCCGGTCTGTCTGCCCGATA 

35 ATGAGACCCTCTACCGCAGCGGCTTGTTGGGCTACGTCAGTGGGTTTGGCATGGAGATGGGCTGGCTAACTACTGAGCTG 
AAGT ACTCGAGGCTGC CTGTAGCT CC C AGGGAGGCCTGC AACGCCTGGCT CCAAAAGAGAC AGAGACCCGAGGT GTTTTC 
TGACAATATGTTCTGTGTTGGGGATGAGACGCAAAGGCACAGTGTCTGCCAGGGGGACAGTGGCAGCCTCTATGTGGTAT 
GGGACAATCATGCCCATCACTGGGTGGCCACGGGCATTGTGTCCTGGGGCATAGGGTGTGGCGAAGGGTATGACTTCTAC 
AC? C? A AGGTGCTCAGCT ATGTGGACTGGAT CAAGGGAGTGATGAATGGC AAGAAT TG AC CCTGGGGGCTTGAAC AGGGACT 

40 GACCAGCACAGTGGAGGCCCCAGGCAACAGAGC^CCTGGAGTC 

TGCAGTGGCTTGGTGCAACAGTGATGTGAATAGGATTTCCCTTTTTTTTTTTTTTTTTAAAAAAAAA 
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The FCTR5 protein encoded by SEQ ID NO: 16 has 487 amino acid residues, and is 
presented using the one-letter code in Table 5B. FCTR5 was searched against other databases 
using SignalPep and PSort search protocols. The FCTR5 protein is most likely microbody 
(peroxisome) (Certainty=0.6406) and seems to have no N-terminal signal sequence. The 
5 predicted molecular weight of FCTR5 protein is 53 5 1 1 .9 daltons. 



Table 5B. Encoded FCTRSa protein sequence (SEQ ID NO: 17). 

MPGPRWGKYLWRSPHSKGCPGAMWWLLLWGVLQACPTRGSVLLAQELPQQLTSPGYPEPYGKGQESSTDIKAPEGFAVRLVF 
QDFDLEPSQDCAGDSWISFVGSDPSQFCGQQGSPLGRPPGQREFVSSGRSLRLTFRTQPSSENKTAHLHKGFLALYQTVAVN 
1 0 YSQP I SEASRGSEAINAPGDNPAKVQNHCQEP YYQAAAAGALTCATPGTWKDRQDGEEVLQCMP VCGRPVTP I AQNQTTLGS S 
RAKLGNFPWQAFTS IHGRGGGALLGDRWI LTAAHTI YPKDSVSLRKNQS VNVFLGHTAIDEMLKLGNHPVHRVWHPDYRQNE 
SHNF S GD I ALLELQHS I P LGPNVL PVCL PDNE TL YRSGLLGY VSGFGMEMGWLTTE LKYSRLP VAPREACNAWLQKRQRP E VF 
SDNMFCVGDETQRHSVCQGDSGSLYVVWDNHAHHWVATC 



An alternative embodiment, FCTRSb, is a 1691 base sequence shown in Table 5C. 
Table 5C. FCTR5b Nucleotide Sequence (SEQ ID NO:18) 

TTTTTTTTTAAAAAAAAAAAAAAAAAGGGAAATCCTAT TC AC ATCACTGTTGC ACCAAGC C AC T GC AAGAGAAACC C CC ACCC 
CCTACCCCAGTGTTCAGTCCTCACTCCAGGCCCTCTGTTGCCTGGGGCCTCCACTGTGCTGGTCAGTCCCTGTTCAAGCCCCC 

20 AG GGT CAATT CTTGCCAT TCATCACTC CCTTGAT CCAGTC CAC AT AGCTGAGCAC C TTGGTGTAGAAGTC AT AC CCTT CGCC A 
CAC C C T ATGC CCCAGGAC ACAATG CC CGTGGCCACCC AGTGATGGGCATGATTGT CCCATACCACATAGAGGCTGCC ACTGT C 
CCCCTGGCAGACACTGTGCCTTTGCGTCTCATCCCCAACACAGAACATATTGTCAGAAAACACCTCGGGTCTCTGTCTCTTTT 
GGAGCC AGGCGTT GC AGGCCT C C C TGGGAGCT AC AGG C AGCCTCGAGTAC TTC AGCTCAGTAGT TAGCCAGCCC AT CT C CAT G 
CC AAACCC AC TGACGT AG C C C AAC AAGCCGCTGCGGT AGAGGGTCT C ATT ATCGGGCAGAC AGAC CGGGAGGAC GTT GGGGC C 

25 C AGGGGGATGCTGTGCTGCAGCTCC AGGAGGGCGATGTCC CCGCTAAAGTTATGGGAC TCATTCTGACGGT AGT CGGGGTGC A 
CAACGAC ACGGTGGAC AGGGTGGTTC C C C AGT TTCAGC ATCT CATCT ATGGCTGTGTGGCC CAAGAACACATT C ACACTCTGG 
TT CT TCCTGAGAGAAACACTGTCCTTGGGGTAGATGGTGTGGGC AGCAGTGAGGATCCATCTGT C C CCC AGC AGGGC CCCGC C 
CCCACGGCCGTGGATACTGGTGAAGGCTTGCCAGGGGAAGTTGCCCAGCTTGGCTCTGGAAGAACCGAGGGTCGTCTGATTCT 
GGGCAATGGGGGTGACTGGCCGT C CGCAGACAGGCAT ACACTGAAGAACC TCCTC CCCATC CTGTCTGT CTTTC CAGGT C C CT 

30 GGGGTTGCACAGGTGAGTGCCCCTGCTGCCGCGGCCTGATAATAGGGCTCCTGGCAGTGGTTCTGGACCTTGGCAGGGTTGTC 
TCCAGGTGCGTTGATGGCCTCAGAGCCCCTGCTGGCCTCGCTGATGGGCTGACTATAGTTCACAGCCACGGTTTGGTAGAGGG 
CCAGGAAGCCCTTGTGGAGGTGGGCAGTCTTGTTCTCCGAGGAAGGCTGTGTGCGGAAGGTCAGCCGCAAACTCCTCCCTGAG 
GATAC AAACT CCCT CTGACCAGGGGGC C TGCCCAGAGGGGAGCCTTGCTGAC C ACAGAACTGGCTT GGATCCGAACCGACGAA 
TGAGATTGTGACAGAGTCCCCTGCACAGTCCTGGGACGGCTCCAGGTCGAAGTCCTGGAAGACGAGCCTCACAGCAAAGCCCT 

35 CTGGAGCCTTGATGTCCGTGCTGCTCTCTTGGCCTTTGCCATACGGCTCTGGGTACCCGGGGGATGTCAGCTGCTGGGGTAGC 
TCTTGGGC CAAGAGGACGGAGCCC CGGGTTGGGC AAGCCTGGAGGACT CC CCAGAGAAGCAGCC AC CACATTGCGCCTGGAC A 
GCCTTTGGAGTGAGGGCTTCTCCAGAGATATTTCCCCCACACTCTGGGTCCAGGCATCTGGAACTGGACATCTGGGACCTGCG 

AGAGAACTGGCCCAGGATAGGGAACAAAAGG 



40 The FCTR5b protein encoded by SEQ ID NO: 1 8 has 487 amino acid residues, and is 

presented using the one-letter code in Table 5D. FCTR5 was searched against other databases 
using SignalPep and PSort search protocols. The FCTRSb protein is most likely microbody 
(peroxisome) (Certainty=0.6406) and seems to have no N-terminal signal sequence. The 
predicted molecular weight of FCTR5 protein is 535 1L9 daltons. 

45 Table 5D. Encoded FCTRSb protein sequence (SEQ ID NO:19). 

MPGPRWGKYLWRSPHSKGCPGAMWWLLLWGVLQACPTRGSVLLAQQLPQQLTSPGYPEPYGKGQESSTDIKAPEGFAVRLVF 
QDFDLEPSQDCAGDSVTISFVGSDPSQFCGQQGSPLGRPPGQREFVSSGRSLRLTFRTQPSSENKTAHLHKGFLALYQTVAVN 
YSQPISEASRGSEAINAPGDNPAKVQNHCQEPYYQAAAAGALTCATPGTWKDRQDGEEVLQCMPVCGRPVTPIAQNQTTLGSS 
RAKLGNFPWQAFTS I HGRGGGALLGDRWILTAAHT I YPKM 
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SHNFSGDIALLELQHSIPLGPNVLPVCLPDNETLYRSGLLGYVSGFGMEMGWLTTELKYSRLPVAPREACNAWLQKRQRPEVF 
SDNMFCVGDETQRHSVCQGDSGSLYWTONHAHHOTATGIVSWGIGCGEGTO 



The predicted amino acid sequence was searched in the publicly available GenBank 
5 database FCTR5a protein showed 58 % identities (1 77 over 302 amino acids) and 74 % 

homologies (226 over 302 amino acids) with human complement C1R component precursor 
(EC 3.4.21.41) (705 aa.; ACC:P00736). Based upon homology, FCTR5 proteins and each 
homologous protein or peptide may share at least some activity. 

In a search of sequence databases, it was found, for example, that the nucleic acid 
10 sequence the nucleotides 17-1594 of FCTR5a have 1575 of 1578 bases (99 %) identical to 
Homo sapiens complement Clr-like proteinase precursor (GENBANK-ID: XM_007061.1) 
(SEQ ID NO:78) (Table 5E). 

Table 5E. BLASTN of FCTRSa against Homo sapiens complement Clr-like proteinase 

precursor (SEQ ID NO:78) 

15 >Gl|ll436767|REF|XM_007061.l| HOMO SAPIENS COMPLEMENT C1R-LIKE PROTEINASE 
PRECURSOR , < L0C5 1279), 
MRNA 
LENGTH = 3318 

20 SCORE = 3104 BITS (1566), EXPECT =0.0 

IDENTITIES = 1575/1578 (99%) 
STRAND = PLUS / PLUS 

QUERY • 17 CAGATGTCC AGTT C CAGATGC CTGGACCCAGAGTGTGGGGGAAATATCT CTGGAGAAGCC 76 

25 1 1 ! 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

SBJCT: 1 CAGATGTCCAGTTCCAGATGCCTGGACCCAGAGTGTGGGGGAAATATCTCTGGAGAAGCC 60 
QUERY- 77 CTCACTCCAAAGGCTGTCCAGGCGCAATGTGGTGGCTGCTTCTCTGGGGAGTCCTCCAGG 13 6 

M II II M I III MM 1 1 M II 1 1 II I II I! M MM 1 1 II IM I! Ml MM MM 111 

30 SBJCT: 61 CTCACTCCAAAGGCTGTCCAGGCGCAATGTGGTGGCTGCTTCTCTGGGGAGTCCTCCAGG 120 
QUERY- 137 CTTGCCCAACCCGGGGCTCCGTCCTCTTGGCCCAAGAGCTACCCCAGCAGCTGACATCCC 196 

I M II II M MM M II M M MM MMM M II I II Mi M II M II MM Mi M II 

SBJCT: 121 CTTGCCCAACCCGGGGCTCCGTCCTCTTGGCCCAAGAGCTACCCCAGCAGCTGACATCCC 180 



35 



QUERY: 197 CCGGGTACCCAGAGCCGTATGGCAAAGGCCAAGAGAGCAGCACGGACATCAAGGCTCCAG 256 

1 1 1 II I M I M MM |M 1 1 1 1 1 II I M 1 1! I M I II M Mill 1 1 1 1 1 MM MM 

SBJCT: 181 CCGGGT ACC CAGAGCCGTATGGCAAAGGC C AAGAGAGCAGC ACGGAC ATCAAGGC T CCAG 240 



40 QUERY: 257 AGGGCTTTGCTGTGAGGCTCGTCTTCCAGGACTTCGACCTGGAGCCGTCCCAGGACTGTG 316 

I M i M 1 1 1 1 1 M 1 1 1 M 1 1 ! 1 M M 1 1 ' i I M : I M ! i M 1 1 ! M M 1 1 1 i M I II 

SBJCT : 241 AGGGCTTTGCTGTGAGGCTC GT CTT CCAGGACTT CGAC CTGGAG C CGTCCCAGGACTGTG 3 00 

QUERY: 317 C AGGGGACT CTGTC ACAATCTCATTCGTCGGTTCGG AT CCAAGC C AGTT CTGTGGTC AGC 376 

45 | | | | | | | | | | I I I I I I I I I I I M I I I I I I I I 1 I I I I I I I I I I I I I I I I I I 1 1 1 1 1 1 M 1 1 

SBJCT: 301 CAGGGGACTCTGTCACAATCTCATTCGTCGGTTCGGATCCAAGCCAGTTCTGTGGTCAGC 3 60 

QUERY: 377 AAGGCT C C CCTCTGGGCAGGCCCCCTGGTC AGAGGGAGTTTGTAT CCT C AGGGAGGAGTT 436 

Ml MMMMIMMIMM! M MMMMMMIMMMMMMMMIMI 

50 SBJCT: 361 AAGGCT CCCCTCTGGGCAGGCCCCCTGGTCAGAGGGAGTTTGTATCCTC AGGGAGGAGTT 420 
QUERY- 437 TGCGGCTGACCTTCCGCACACAGCCTTCCTCGGAGAACAAGACTGCCCACCTCCACAAGG 496 

IMMMMMIMM II MMMIIIMMIIMMMMMI IMMMMM1 

SBJCT: 421 TGCGGCTGACCTTCCGCACACAGCCTTCCTCGGAGAACAAGACTGCCCACCTCCACAAGG 480 
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QUERY : 


497 ( 


SB JCT : 


481 ( 


QUERY : 


557 < 


SB JCT : 


541 i 


QUERY : 


617 


SB JCT : 


601 


QUERY : 


677 


SB JCT : 


661 


QUERY ; 


737 


SB JCT : 


721 


PiTTTTTJV • 
^UHiICX - 


7Q7 


SB JCT : 


781 




857 


SB JCT : 


841 




Qi n 
y± / 


OJ3U J- . 


901 


PiTTPDV - 


Q77 


ODULJ, . 


961 


QUERY : 


103 7 


SB JCT: 


1021 


QUERY: 


1097 


SB JCT : 


; 1081 


QUERY: 


: 1157 



GCTTCCTGGCCCTCTACCAAACCGTGGCTGTGAACTATAGTCAGCCCATCAGCGAGGCCA 

IIIIIIIIIIIIIIIIMIIIMIIIIIIIIIIIIIMMIIIIIIIMIIIIIIII 

GCTTCCTGGCCCTCTACCAAACCGTGGCTGTGAACTATAGTCAGCCCATCAGCGAGGCCA 



55S 



540 



miiiiiiiiiiiiiii 



IMIIIIIIIIIIIIIIMIIIIII 



iiiiiiiiniii 



ii 



IIIIMIIIIIII 



Mil 



CCTGGAAAGACAGACAGGATGGGGAGGAGGTTCTTCAGTGTATGCCTGTCTGCGGACGGC 736 

MIMIIIIIIIIIIIM1IIIIMHMI III III SHililll MIIIIIIIIIIM 

CCTGGAAAGACAGACAGGATGGGGAGGAGGTTCTTCAGTGTATGCCTGTCTGCGGACGGC 
CAGTCACCCCCATTGCCCAGAATCAGACGACCCTCGGTTCTTCCAGAGCCAAGCTGGGCA 

IIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIMIMIIIIIIIIIIIIM 

CAGTCACCCCCATTGCCCAGAATCAGACGACCCTCGGTTCTTCCAGAGCCAAGCTGGGCA 



720 



796 



780 



I L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 i 1 1 1 1 1 E 1 1 1 1 1 1 1 1 1 1 1 1 f 1 1 1 1 ! 

ACTTCCCCTGGCAAGCCTTCACCAGTATCCACGGCCGTGGGGGCGGGGCCCTGCTGGGGG 840 
ACAGATGGATCCTCACTGCTG C C CACACC ATCT ACC CCAAGGAC AGTGTT T CTCTC AGGA 916 

MINI 1 1 1 i I . IN 1 1 Nil! Illiii 1 1 1 ll : i I' I i 1 1 1 1 1 II III 1 1 1 INN 

ACAGATGGATCC TC ACTGCTGC CCAC AC CGTCTACC CC AAGGACAGTGTTTCTCTCAGGA 900 
AGAACCAGAGTGTGAATGTGTTCTTGGGCCACACAGCCATAGATGAGATGCTGAAACTGG 976 

1 1 1 1 1 1 1 1 i L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 f 1 1 1 1 ! 1 1 1 1 1 1 1 E 1 1 ! i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

AGAACC AGAGTGTGAATGTGTTCTTGGGCCACACAGCCATAGATGAGATGCTGAAACTGG 960 



Miiiiiiiii nun 



hi nun in in 



mi 



iiiiin 



iiiiiiiiniiiiii 



ii 



1 1 1 ! M ! 1 1 S II 1 1 1 1 1 1 II ! I M 1 1 1 1 1 1 1 



1216 



SB JCT: 1141 



QUERY: 1217 



SBJCT: 1201 



TCAGTGGGTTTGGCATGGAGATGGGCTGGCTAACTACTGAGCTGAAGTACTCGAGGCTGC 

inn mill iiiiiMiiiiiiiiiimiiimiii mmiii iiimimm 

TCAGTGGGTTTGGCATGGAGATGGGCTGGCTAACTACTGAGCTGAAGTACTCGAGGCTGC 1200 



CTGTAGCTCCCAGGGAGGCCTGCAACGCCTGGCTCCAAAAGAGACAGAGACCCGAGGTGT 

1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 i 1 1 f m 1 1 1 1 ; 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 m i i 

CTGT AGCTC CCAGGGAGGC C TGCAACGC CTGGCT CCAAAAGAGACAGAGACCCGAGGTGT 



1276 



1260 



QUERY: 1277 



55 



60 



65 



SBJCT : 



QUERY: 



SBJCT : 



TTTCTGACAATATGTT C TGTGTTGGGGATGAGACGC AAAGG CAC AGTGT CTGC C AGGGGG 1336 

IIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIMIMIIIIIIMIIIIIII 

1261 TTTCTGACAATATGTTCTGTGTTGGGGATGAGACGCAAAGGCACAGTGTCTGCCAGGGGG 1320 



1337 ACAGTGGCAGC C TCTATGTGGTATGGGACAATCATGC CCATCACTGGGTGGCC ACGGGCA 13 96 

minimi iimimmiiiimimimmmimmmimi 

1321 ACAGTGGCAGCGTCTATGTGGTATGGGACAATCATGCCCATCACTGGGTGGCCACGGGCA 1380 



QUERY- 13 97 T TGT GT CCTGGGGC ATAGGGTGTGGCGAAGGGT ATGACTTC TAC ACCAAGGTGCTCAGCT 1456 

I !|| II 1 1 1 1 II I Ni 1 1 1 II , IN 111 1 1 1 1 1 1 1 II llh !i 1 1 1 Mi Mi 1 1 1 1 1 

SBJCT: 1381 TTGTGTCCTGGGGC AT AGGGTGTGGCGAAGGGTATGACTTCTAC ACCAAGGTGCTCAGCT 1440 
QUERY- 1457 ATGTGGAC T GGATCAAGGGAGTGATGAATGGCAAGAATTGACCCTGGGGGCTTGAACAGG 1516 

iimMiimiiiiiiiiiiiMMiiiiiiiiiiiiiimiiimimimii 

SBJCT: 1441 ATGTGGACTGGATCAAGGGAGTGATGAATGGCAAGAATTGACCCTGGGGGCTTGAACAGG 1500 
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QUERY* 1517 GACTGACCAGCACAGTGGAGGCCCCAGGCAACAGAGGGCCTGGAGTGAGGACTGAACACT 1576 

llllllllillllllMIMIIIIIIIIIIIIIIIIIIIIIIIMMIIillllllllll 

SBJCT: 1501 GACTGACCAGCACAGTGGAGGCCCCAGGCAACAGAGGGCCTGGAGTGAGGACTGAACACT 1560 

5 QUERY: 1577 GGGGTAGGGGGTGGGGGT 1594 

MIHIMM lllllll 
SBJCT: 1561 GGGGTAGGGGTTGGGGGT 1578 

In this search it was also found that the FCTR5a nucleic acid had homology to three 
10 fragments of Homo sapiens complement component 1, r subcomponent. It has 102 of 1 17 
bases (87%) identical to 1458-1574, 82 of 94 bases (87%) identical to 2052-2145, and 54 of 
63 bases (85%) identical to 1678-1740 all fragments of Homo sapiens complement 
component 1, r subcomponent (GenBank Acc: NM_001733.1) (Table 5F). 

Table 5F. BLASTN of FCTRSa against Homo sapiens complement component 1, r 
1 5 subcomponent (SEQ ID NO:79) 

>Gl| 4502492 |REF|NM_001733.l| HOMO SAPIENS COMPLEMENT COMPONENT 1, R SUBCOMPONENT 
(C1R) , MRNA 

LENGTH = 2386 

20 SCORE = 113 BITS (57) , EXPECT = 3E-22 

IDENTITIES = 102/117 (87%) 
STRAND = PLUS / PLUS 

QUERY* 7 83 AGCCAAGCTGGGCAACTTCCCCTGGCAAGCCTTCACCAGTATCCACGGCCGTGGGGGCGG 842 

25 " lllllll Mil! I II I II I II MM I I lllllll Ml III Mil I Ml 

SBJCT: 1458 AGCCAAGATGGGCAACTTCCCCTGGCAGGTGTTCACCAACATCCACGGGCGCGGGGGCGG 1517 
QUERY * 843 GGCCCTGCTGGGGGACAGATGGATCCTCACTGCTGCCCACACCATCTACCCCAAGGA 899 

llllllllllll III I IIMIMIIII llllllllllll I II IIMIIM 

30 SBJCT: 1518 GGCC CTGCTGGGCGACCGCTGGAT CCTC ACAGCTGC C C ACACCCTGTAT C CC AAGGA 1574 

SCORE = 91.7 BITS (46), EXPECT -= 1E-15 
IDENTITIES = 82/94 (87%) 
35 STRAND = PLUS / PLUS 

QUERY* 1380 CTGGGTGGC CACGGGCATTGTGTCCTGGGG C AT AGGGTGTGGCGAAGGGTATGACTTCTA 143 9 

i Ml ill li MM Nil MIIIIIIIIIIM Mill II II MM MM 

SBJCT: 2052 CTGGGTGGCCACGGGCATCGTGTCCTGGGGCATCGGGTGCAGCAGGGGCTATGGCTTCTA 2111 



40 



45 



QUERY : 144 0 C ACC AAGGTGCT CAGCTATGTGGAC TGGATCAAG 1473 

nun iiiimi in iiiiiiiiiiiiiii 

SBJCT: 2112 CACCAAAGTGCTCAACTACGTGGACTGGATCAAG 2145 



SCORE = 54.0 BITS (27), EXPECT = 2E-04 
IDENTITIES = 54/63 (85%) 
STRAND = PLUS / PLUS 



50 QUERY* 1006 C AC C CCGACTAC CGTCAGAATGAGTCCC AT AACTTT AGCGGGGACATCGCCCTC CTGGAG 1065 

mil iiiiiiiitiii mum i u m imiimiiiii mm 

SBJCT: 1678 C ACC CGGACTACCGTCAGGATGAGT C C T ACAATTTTGAGGGGGAC ATCGCCCTGCTGGAG 1737 



QUERY: 1066 CTG 1068 

55 Ml 

SBJCT: 1738 CTG 1740 
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The amino acid sequence of the protein of FCTR5a 485 of 487 amino acid residues 
(99%) identical to, and 487 of 487 residues (100%) positive with, the 487 amino acid 
complement CI r-like proteinase precursor from Homo sapiens (GenBank-ACC: 
AAF44349.1) (SEQ ID NO:80) (Table 5G). 

5 Table 5G. BLASTP of FCTRSa and b against Complement CIR-like proteinase 

precursor (SEQ ID NO:80) 

>Gl|7706083|REF|NP_057630.l| COMPLEMENT CIR-LIKE PROTEINASE PRECURSOR, [HOMO 
SAPIENS] 

Gl|ll436768|REF|XP_007061.l| COMPLEMENT CIR-LIKE PROTEINASE PRECURSOR, [HOMO 
10 SAPIENS] 

Gl|7271475|GB|AAF44349.l|AF178985_l (AF178985) COMPLEMENT CIR-LIKE PROTEINASE 
PRECURSOR [HOMO SAPIENS] 
LENGTH = 487 

15 SCORE = 972 BITS (2513), EXPECT = 0.0 

IDENTITIES = 485/487 (99%), POSITIVES = 487/487 (100%) 

R 

QUERY: 1 MPGPRWGKYLWRSPHSKGCPGAMWWLLLWGVLQACPTRGSVLLAQELPQQLTSPGYPEP 60 

IIIIIIIIIIMIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIII! 

20 SBJCT: 1 MPGPRVWGKYLWRSPHSKGCPGAMWWLLLWGVLQACPTRGSVLLAQELPQQLTSPGYPEP 60 
QUERY: 61 YGKGQESSTDIKAPEGFAVRLVFQDFDLEPSQDCAGDSVTISFVGSDPSQFCGQQGSPLG 120 

II M I M M M M 1 1 1 11 1 1 1 1 11 1 1 1 1 M MM M 1 1 1 IMMI 1 1 MM 1 1 1 II M 

SBJCT: 61 YGKGQESSTDIKAPEGFAVRLVFQDFDLEPSQDCAGDSVTISFVGSDPSQFCGQQGSPLG 120 
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QUERY: 121 RPPGQREFVSSGRSLRLTFRTQPSSENKTAHLHKGFLALYQTVAVNYSQPISEASRGSEA 180 

III II MMMMMMIMMMIMM IMMMMMIMIIMIIIMMI 

SBJCT: 121 RPPGQREFVSSGRSLRLTFRTQPSSENKTAHLHKGFLALYQTVAVNYSQPISEASRGSEA 180 



30 QUERY: 181 INAPGDNPAKVQNHCQEPYYQAAAAGALTCATPGTWKDRQDGEEVLQCMPVCGRPVTPIA 24 0 

MMMMMMMMIIMM II MMMMMMMMMMMM II IIMI 

SBJCT: 181 INAP GDNP AKVQNHC QE P Y YQ AAAAGALT CATPGTWKDRQDGE E VLQ CMP VCGRP VT P I A 240 
QUERY: 241 QNQTTLGSSRAKLGNFPWQAFTSIHGRGGGALLGDRWILTAAHTIYPKDSVSLRKNQSVN 300 

35 1 1 1 1 1 ii MM M M 1 1 1 1 M M M I Ml 1 1 1 M MM M 1 1 1 1 MMM 1 M MM M I 

SBJCT: 241 QNQTTLGSSRAKLGNFPWQAFTSIHGRGGGALLGDRWILTAAHTVYPKDSVSLRKNQSVN 3 00 
QUERY: 301 VFLGHTAIDEMLKLGNHPVHRWVHPDYRQNESHNFSGDIALLELQHSIPLGPNVLPVCL 360 

M I M 11 1 1 MM MM M M 1 1 MM Ml 1 1 M 1 1 1 M M Ml MM 1 1 1 1 1 M II 1 1 

40 SBJCT: 301 VFLGHTAIDEMLKLGNHPVHRVWHPDYRQNESHNFSGD IALLELQHS I PLGPNVLPVCL 360 
QUERY: 3 61 PDNETLYRSGLLGYVSGFGMEMGWLTTELKYSRLPVAPREACNAWLQKRQRPEVFSDNMF 420 

IMMMIMM II MMMMMMIMMMIMM MMMMMMMIMM 

SBJCT: 3 61 PDNETLYRSGLLGYVSGFGMEMGWLTTELKYSRLPVAPREACNAWLQKRQRPEVFSDNMF 420 



QUERY: 421 CVGDETQRHSVCQGDSGSLYVVWDNHAHHWVATGIVSWGIGCGEGYDFYTKVLSYVDWIK 480 

IMM 1 1 Ml 11 M I Ikl 1 1 MM Ml Ml I Ml MM I Ml II 1 1 1 IMIIMI M 

SBJCT: 421 C VGDETQRHS VCQGDS GS VYVVWDNHAHHWVATGI VS WG I GCGEGYDFYTKVL S Y VDW I K 480 



50 QUERY: 481 GVMNGKN 487 

lllllll 
SBJCT: 481 GVMNGKN 487 

R = AT RESIDUE 46, FCTR5B DIFFERS FROM FCTRSA IN THAT Q46R. THE REST OF THE 
55 HOMOLOGY IS THE SAME. 

The full amino acid sequence of the protein of FCTR5a has 175 of 303 amino acid 
residues (58%) identical to, and 226 of 303 residues (74%) positive with the 400-701 amino 
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35 
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55 



acid segment, 72 of 157 residues (45%) identical and 94 of 157 residues (59%) positive with 
amino acids 1-155, and 36 of 139 residues (25%) identical and 58 of 139 residues (40%) 
positive with amino acids 188-312 of the 705 amino acid Complement C1R Component 
Precursor from Homo sapiens (GenBank-ACC: AAA5185L1) (SEQ ID NO:43) (Table 5H). 

Table 5EL BLASTP of FCTRSa and b against Complement C1R Component Precursor 

(SEQ ID NO:81) 



>GI 
GI 

10 GI 



115204 |SP|P00736 |C1R_HUMAN COMPLEMENT C1R COMPONENT PRECURSOR 

67614 | PIR | |C1HURB COMPLEMENT SUBCOMPONENT C1R (EC 3.4.21.41) PRECURSOR - HUMAN 
179644 |GB|AAA51851.l| (M14058) HUMAN COMPLEMENT C1R [HOMO SAPIENS] 
LENGTH = 705 



SCORE = 361 BITS (928), EXPECT = 8E-99 

IDENTITIES = 175/303 (58%), POSITIVES = 226/303 (74%), GAPS = 9/303 (2%) 

QUERY: 189 AKVQNHCQEPYYQ AAAAGALTCATPGTWKDRQDGEEVLQCMPVCGRPVTPIA 240 

|++| +1 IMI+ III I 11+ I II++ +1+1111+11 1+ 

SBJCT: 400 ARIQYYCHEPYYKMQTRAGSRESEQGVYTCTAQGIWKNEQKGEKIPRCLPVCGKPVNPVE 459 



20 QUERY: 241 QNQTTLGSSRAKLGNFPWQAFTSIHGRGGGALLGDRWILTAAHTIYPKDSVSLRKNQSVN 3 00 

I I +1 + IMIUII IMIIIIIIIIIMIIIIIIIIMII + + + I l ++ 

SBJCT: 460 QRQRI IGGQKAKMGNFPWQVFTNIHGRGGGALLGDRWILTAAHTLYPKEHEA- QSNASLD 518 
QUERY: 301 VFLGHTAIDEMLKLGNHPVHRWVHPDYRQNESHNFSGDIALLELQHSIPLGPNVLPVCL 360 

25 mill ++ | + +MIMI+ II lllllli + ll + ll MIMMI++I+ llll + ll + ll 

SBJCT : 519 VFLGHTNVEELMKLGNHP IRRVSVHPDYRQDESYNFEGDIALLELENSVTLGPNLLPICL 57 8 
QUERY: 361 PDNETLYRSGLLGYVSGFGMEMGWLTTELKYSRLPVAPREACNAWLQKRQRPEVFSDNMF 420 

lll + l I II + IIIMM+ + +I++ IMM +11 11+ + I +111 III 

30 SBJCT: 579 PDNDTFYDLGLMGYVSGFGVMEEKIAHDLRFVRLPVANPQACENWLRGKNRMDVFSQNMF 63 8 
QUERY: 421 CVGDETQRHSVCQGDSGSLYVVWDNHAHHWVATGIVSWGIGCGEGYDFYTKVLSYVDWIK 480 

II + + 1 1 1 1 II ++ I I + IMIIIIMMII II IIIIIMIIUI 

SBJCT: 639 CAGHP SLKQDAC QGDS GGVFAVRD PNTDRWVATG I VS WG I GC S RGYGFYTKVLNYVDWI K 698 



QUERY: 481 GVM 483 
I 

SBJCT: 699 KEM 701 



SCORE = 122 BITS (306), EXPECT = 1E-26 
IDENTITIES = 72/157 (45%), POSITIVES = 94/157 (59%), GAPS = 3/157 (1%) 

R 

QUERY: 24 MWWLLLWGVLQACPTRGSVLLAQELPQQLTSPGYPEPYGKGQESSTDIKAPEGFAVRLVF 83 

45 || | | I 11+ + l+l ++III +1+11 I++I I I 1+ l+lll 

SBJCT: 1 MWLLYLLVPALFCRAGGS I PI PQKLFGEVTS PLFPKP YPNNFETTTVITVPTGYRVKLVF 60 

QUERY: 84 QDFDLEPSQDCAGDSVTISFVGSDPSQFCGQQGSPLGRPPGQREFVSSGRSLRLTFRTQP 143 

i iiini+ i mm +IIH him IM++II+I i + iii i 

50 SBJCT: 61 Q QFDLEP S EG C F YD YVK I S ADKKSLGRFCGQLGS PLGNP PGKKE FMS QGNKMLLT FHTDF 120 



QUERY: 144 SS -ENKTAHLHKGFLALYQTVAVNYSQPISEASRGSE 179 

1+ II I +IIIII II 11+ + I + I I 
SBJCT: 121 SNEENGT IMF YKGFLAYYQ - - AVDLDECASRSKSGEE 155 



SCORE =36.3 BITS (83), EXPECT = 0.93 
IDENTITIES = 36/139 (25%), POSITIVES = 58/139 (40%), GAPS = 17/139 (12%) 
R 

60 QUERY: 35 ACPTRGSVLLAQELPQQLTSPGYPEPYGKGQESSTDIKAPEGFAVRLVF-QDFDLEPSQD 93 
+| III ++I II I + 1+ I + I I + II++ I 
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SBJCT: 188 SCQAECSSELYTEASGYISSLEYPRSYPPDLRCNYSIRVERGLTLHLKFLEPFDIDDHQQ 247 

QUERY: 94 - -CAGDSVTISFVGSDPSQFCGQQGSPLGRPPGQREFVSSGRSLRLTFRTQPSSENKTAH 151 

I I + I I + +III+I III + *l ++ I I I I ++ 

SBJCT: 248 VHCPYDQLQIYANGKNIGEFCGKQ RPP DLDTSSNAVDLLFFTDESGDS 295 

QUERY: 152 LHKGFLAL YQTVAVNYS Q P 170 

+1+ 11+ II 
SBJCT: 296 - -RGWKLRYTTEIIKCPQP 312 

R = AT RESIDUE 46, FCTR5B DIFFERS FROM FCTR5A IN THAT Q46R. THE REST OF THE 
HOMOLOGY IS THE SAME. 



Based upon homology, FCTR5 proteins and each homologous protein or peptide may 
1 5 share at least some activity. 

FCTR6 

The novel nucleic acid of 1078 nucleotides FCTR6a (also designated 27455183.0.19) 
encoding a novel human blood coagulation factor Xl-like protein is shown in Table 6A. An 
ORF was identified beginning with an ATG initiation codon at nucleotides 243-245 and 
20 ending with a TAA codon at nucleotides 1 044-1046. A putative untranslated region upstream 
from the initiation codon and downstream from the termination codon is underlined in Table 
6A, and the start and stop codons are in bold letters. 

Table 6A FCTR6a Nucleotide Sequence (SEQ ID NO:20) 

TTGATCCGTGCCAAGTGGCTTTTTGTGGGCTCTGTAGAGTGCTCTAAACCCAGCTCGGCCTTTGCTGTATTAGACAGAAGCAC 
25 CTCATTCATATCCCTGGGGCCCCTGATGGTGCAGTGGTCTGGCTGTGGTCTGCACACCAGCTATTCTGTTTTGTTTTGTTTTG 
TTTTTTTC CTACCTTT TT CCAATC CT CAC ACCTTCTGAT CAACAGCCCCAGTAGGGTTTAAAGGT CCTAGAGCTAC ATGGGAT 
TTAGGTTTCTGGGCACAGCCAATTCTGCCACTTTTGAGACTTCCCTTCCCCTTCCACTTGCCCCTCTCTGGTTCTCTGCCACC 
AGTCCAGAAGAAC TGAGTGTCGTGCTGGGGACCAACGAC T TAACT AGC C C ATCC ATGGAAATAAAGGAGGTCGC CAGC AT CAT 
TCTTCACAAAGACTTTAAGAGAGCCAACATGGACAATGACATTGCCTTGCTGCTGCTGGCTTCGCCCATCAAGCTCGATGACC 
30 TGAAGGTGCCCATCTGCCTCCCCACGCAGCCCGGCCCTGCCACATGGCGCGAATGCTGGGTGGCAGGTTGGGGCCAGACCAAT 
GC TGC TGAGAAAAACTCTGTGAAAACGGAT CT GATGAAAGTGCCAATGGTCATCATGGACTGGGAGGAGTGTT C AAAGATGTT 
TCGAAAACTTACCAAAAATATGCTGTGTGCCGGATACAAGAATGAGAGCTATGATGCCTGCAAGGGTGACAGTGGGGGGCCTC 
TGGTCTGCACCCCAGAGCCTGGTGAGAAGTGGTACCAGGTGGGCATCATCAGCTGGGGAAAGAGCTGTGGAGATAAGAACACC 
CCAGGGATATACACCTCGTTGGTGAACTACAACCTCTGGATCGAGAAAGTGACCCAGCTAGGAGGCAGGCCCTTCAATGCAGA 
35 GAAAAGGAGGACTT CTGT CAAACAGAAACCTATGGGCTCC C C AGT CTCGGGAGTCCC AGAG C CAGGC AGCCCCAGAT C CTGGC 
TCCTGCTCTGTCCCC TGTCCCATGTGTTGTTC AGAGCTATTT TGTACTG ATAATAAAATAGAGGCT ATT CTTTCAAC CGAAA 

The FCTR6a protein encoded by SEQ ID NO:20 has 267 amino acid residues and is 
presented using the one-letter code in Table 6B. FCTR6a was searched against other 
40 databases using SignalPep and PSort search protocols. The FCTR6a protein is most likely 
mitochondrial matrix space (Certainty= 0.4372) and seems to have no N-terminal signal 
sequence. The predicted molecular weight of FCTR6a protein is 29412.8 daltons. 

Table 6B. Encoded FCTR6a protein sequence (SEQ ID NO:21). 

MGFRFLGTANSATFETSLPLPLAPLWFSATSPEELSVVLGTNDLTSPSMEIK^ 
45 DDLKVP I CLPTQPGPATWRECWAGWGQTNAADKNSVKTDLMKVPMVIMD 

GPLVCTPEPGEKWYQVGIISWGKSCGDKNTPGIYTSLVNYNLWIEKVTQLGGRPFNAEKRRTSVKQKPMGSPVSGVPEPGSPR 
SWLLLCPLSHVLFRAILY 
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In an alternative embodiment, FCTR6b (alternatively referred to as 27455183.0.145) 
has the 1334 residue sequence shown in Table 6C An ORF was identified beginning with an 
ATG initiation codon at nucleotides 499-501 and ending with a TAA codon at nucleotides 
1300-1302. A putative untranslated region upstream from the initiation codon and 
5 downstream from the termination codon is underlined in Table 6C, and the start and stop 
codons are in bold letters. 

Table 6C FCTR6b Nucleotide Sequence (SEQ ID NO:22) 

GATTTTAGAAGGTTAATC AAAAAC CCGCKjGACAGTTTCTT CATGGCAT AACCACAGAC CTT TGTGGC AC CCGCTGT 
CGTGGGATATCAAATATCCTCTGGGGTTCGGAATGTGGGCTTATTACTGAAGATCCTGTCTGCTTGGTCAGTGGCAGGTC 

10 TAGACTAACTTCTGGTCCTGAGTTTCTAAAGTGCTGGTAGACCAGTTGATACAAAACAGATATAATAATGAATGCCTTAT 
CTATCTGAAGGTCAGTTTGATCCGTGCCAAGTGGCTTTTTGTGGGCTGTGTAGAGTGCTCTAAACCCAGCTCGGCCTTTG 
CT GTATTAGACAGAAGCACCTC ATTC ATATCC CTGGGGCCCCTGATGGTG CAGTGGTCTGG CTGTGGTCTGC AC ACC AGC 
TATTCTGTTTTGTTTTGTTTTGTTTTGTTTTTTCCTACCTTTTTCCAATCCTCACACCTTCTGATCAACAGCCCCAGTAG 
GGTTTAAAGGTCCTAGAGCT ACA T GGGATTTAGGTTTCTGGGCACAGC C AATTCTGCCACT TTTGAGACTTC CCTTCCCC 

15 TT CCACT T GC CCCTCT CTGGTT CTCTGCCACC AGTCCAGAAGAACTGAGTGTCGTGCTGGGGACCAACGACTTAACTAGC 
CCAT C CATGGAAATAAAGGAGGTCGC CAGC ATCATT CTTCAC AAAGACTTTAAGAGAGCCAACATGGAC AATGAC AT TGC 
CTTGCTGCTGCTGGCTTCGCCCATCAAGCTCGATGACCTGAAGGTGCCCATCTGCCTCCCCACGCAGCCCGGCCCTGCCA 
CATGGCGCGAATGCTGGGTGGCAGGTTGGGGCCAGACCAATGCTGCTGACAAAAACTCTGTGAAAACGGATCTGATGAAA 
GTGCCAATGGTCATCATGGACTGGGAGGAGTGTTCAAAGATGTTTCCAAAACTTACCAAAAATATGCTGTGTGCCGGATA 

20 CAAGAATGAGAGCTATGATGCCTGCAAGGGTGACAGTGGGGGGCCTCTGGTCTGCACCCCAGAGCCTGGTGAGAAGTGGT 
ACCAGGT GGGCAT CAT C AGCTGGGGAAAGAGC TGTGGAGAGAAGAACACCCCAGGGATATACACCT CGTTGGTGAACTAC 
AAC CTCTGGATCGAGAAAGTGACC CAGCTAGAGGGCAGGC CC T TC AATGC AGAGAAAAGGAGGACTT CTGT C AAAC AGAA 
ACCTATGGGCTCCCCAGTCTCGGGAGTCCCAGAGCCAGGCAGCCCCAGATCCTGGCTCCTGCTCTGTCCCCTGTCCCATG 
TGTTGTTC AGAGCTAT TT TGT ACTG AT AAT AAAATAGAGGCT ATTCTTTCAAC CGAAA 

25 

The FCTR6b protein encoded by SEQ ID NO:22 has 267 amino acid residues and is 
presented using the one-letter code in Table 6B. The Psort profile for FCTR4 predicts that 
this sequence has no N-terminal signal peptide and is likely to be localized at the 
mitochondrial matrix space (Certainty==0.4372). The predicted molecular weight of this 
30 protein is 29498.9 Daltons. 

Table 6D. Encoded FCTR6b protein sequence (SEQ ID NO:23). 

MGFRFLGTANS ATFETSLPLPLAPLWFS ATS PEELS VVLG 
DDLKVPICLPTGPGPATWRECWAGWGQTOAADKNSVKTDM 

GPLVCTPEPGEKWYQVGIISWGKSCGEKNTPGIYTSLVNYmiWIEKVTQLEGRPFNAEKRRTSVKQKPMGSPVSGVPEPGSPR 
35 SWLLLCPLSHVLFRAILY 



In a search of sequence databases, it was found, for example, that the FCTR6a nucleic 
acid sequence has 853 of 897 bases (95 %) identical to bases 551-1447, and 346 of 388 bases 
(89%) identical to bases 127-513 of Macaca fascicularis brain cDNA, clone QccE- 17034 
40 (GENBANK-ID: |AB04665 1) (Table 6E). 

Table 6E. BLASTN of FCTR6a against Macaca fascicularis brain cDNA, clone QccE- 

17034 (SEQ ID NO:82) 

> GI [ 9651112 jPBJ | AB046651 . 1 1 AB046651 MACACA FASCICULARIS BRAIN CDNA, CLONE QCCE- 
17034 

45 LENGTH = 1746 
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SCORE = 1429 BITS (721) , EXPECT 
IDENTITIES = 853/897 (95%) 
STRAND = PLUS / PLUS 
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QUERY- 434 CCTTTTTCCAATCCTCACACCTTCTGATCAACAGCCCCAGTAGGGTTTAAAGGTCCTAGA 493 

i III III IMMMMMMMIMM I 1 1 1 1 ! 1 1 1 1 1 1 i 1 1 i t Mil llllllll 

SBJCT: 551 CCTTTTTCCAATCCTCACACCTTCTGAGCTACAGCCCCAGTAGGGTCTAAATGTCCTAGA 610 
QUERY- 494 GCTACATGGGATTTAGGTTTCTGGGCACAGCCIAATTCTGCCACTTTTGAGACTTCCCTTC 553 

Mil III llllllllllllll 1 1 M 1 1 1 M 1 1 1 1 1 MIIIIIIMI IIMIIMI 

SBJCT : Sll GCTATATGAGATTTAGGTTTCTGAGCACAGCCAATTCTCCCACTTTTGAGGCTTCCCTTC 670 
QUERY- 554 CCCTTCCACTTGCCCCTCTCTGGTTCTCTGCCACCAGTCCAGAAGAACTGAGTGTCGTGC 613 

Mill II II milllMIMMII IIIIIIIIMII1II MM II II llllllll 

SBJCT: 671 CCCTTTCACTCGCCCCTCTCTGGTTCTCTGCCACCAGTCCAGAAGAACTGAATGTCGTGC 730 
QUERY- 614 TGGGGACCAACGACTTAACTAGCCCATCCATGGAAATAAAGGAGGTCGCCAGCATCATTC 673 

MIIIIIIIMMIIIIIIIIM 1 1 1 1 II 1 1 M M 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M ! M 1 1 

SBJCT: 731 TGGGGACCAACGACTTAACTAGC TC ATCC ATGGAAATAAAGGAGGTCGC C AGC ATC ATTC 790 
QUERY: 674 TTCACAAAGACTTTAAGAGAGCCAACATGGACAATGACATTGCCTTGCTGCTGCTGGCTT 733 

I1MI1I IIIIIIIIIIIIMIIIIIMIIIIIIIIIIIIIIIMIMIIIMIllI I 

SBJCT: 791 T T CACAAGGACTTTAAGAGAGC CAACATGGACAATGACATTGCCTTGCTGCTGC TGGCCT 850 
QUERY: 734 CGCCCATCAAGCTCGATGACCTGAAGGTGCCCATCTGCCTCCCCACGCAGCCCGGCCCTG 793 

HMIMM I !l 1 1 1 1 !l I Ml Ml 1 1 1 III 1 II ! 1 1 1 ! 1 1 MIMM MMII I 

SBJCT: 851 CGCCCATCACACTCGATGACCTGAAGGTGCCCATCTGCCTCCCTACGCAGCACGGCCCCG 910 
QUERY* 794 CCACATGGCGCGAATGCTGGGTGGCAGGTTGGGGCCAGACCAATGCTGCTGACAAAAACT 853 

I M 1 1 1 1 It MMMMMMMMMMMMMMMMMMMMMMMMM 

SBJCT: 911 CCACATGGCACGAATGCTGGGTGGCAGGTTGGGGCCAGACCAATGCTGCTGACAAAAACT 970 
QUERY: 854 CTGTGAAAACGGATCTGATGAAAGTGCCAATGGTCATCATGGACTGGGAGGAGTGTTCAA 913 

IIIIIIIIMIMIIIIIIIIIII III IIIIIIIIIIIIIIIIIIIIIIIMIMIII 

SBJCT: 971 CTGTGAAAACGGAT CTGATGAAAGCGC CGATGGTCATCATGGAC TGGGAGGAGT GTT C AA 1030 
QUERY • 9 14 AGATGTTTC CAAAACTT ACCAAAAATATGCTGTGTGC C GGATAC AAGAATGAGAGCTATG 973 

II IMIIIIIIIII M 1 1 1 1 1 1 1 1 1 1 1 M I M ! I llllllll 1 1 1 M 11 1 1 1 1 1 1 

SBJCT: 1031 AGGCGT TTCCAAAACTCAC C AAAAATATGCTGT GTGCTGGAT ACAAT AATGAGAGCTATG 1090 
QUERY- 974 ATGCCTGCAAGGGTGACAGTGGGGGGCCTCTGGTCTGCACCCCAGAGCCTGGTGAGAAGT 1033 

i iiiiii minim mil immiimimiiimiiiiiMimi 

SBJCT: 1091 ACGCCTGCCAGGGTGACAGCGGGGGACCTCTGGTCTGCACCCCAGAGCCTGGTGAGAAGT 1150 
QUERY- 1034 GGTACCAGGTGGGCATCATCAGCTGGGGAAAGAGCTGTGGAGAGAAGAACACCCCAGGGA 1093 

MIIIIMIIIII MMM11IM M MMM MMM MM M MM M Mill M ! 

SBJCT: 1151 GGTACCAGGTGGGTAT C ATC AGCTGGGGAAAGAGCTGTGGAGAGAAGAAC AC CC C AGGGA 1210 
QUERY * 1094 T ATACACCT CGTTGGTGAACTACAACC T CTGGATCGAGAAAGTGACCCAGCT AGAGGGCA 1153 

11 1 1 MMMM M Ml 1 1 1 M Mi II Ml I I Ml M II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

SBJCT: 1211 TATACACCT CGTTGGTGAACTACAACCTCTGGAT CGAGAAGGTGAC C CAGCT AGAGGGCA 1270 
QUERY: 1154 GGC C CT TCAATGCAGAGAAAAGGAGGACTTCTGTCAAACAGAAACCTATGGGCTCCC C AG 1213 

IIIMMII III IMMM IIIIII I Ml III 1 1 1 1 MM II 1 1 M 1 1 1 II I II 

SBJCT: 1271 GGCCCTTCAGTGCGGAGAAAATGAGGACCTCTGTCAAACAGAAACCTATGGGCTCCCGAG 1330 
QUERY: 1214 TCTCGGGAGTCCCAGAGCCAGGCAGCCCCAGATCCTGGCTCCTGCTCTGTCCCCTGTCCC 1273 

IMMM MMMMIIMIM III 1 1 1 II M 1 1 II II III II Ml 1 1 1 Ml I II M 

SBJCT: 1331 TCTCGGGGGTCCCAGAGCCAGGCGGCCTCAGATCCTGGCTCCTGCTCTGTCCCCTGTCCC 1390 
QUERY: 1274 ATGTGTTGTTC AGAGCT AT TTTGTACTGAT AAT AAAAT AGAGGCTAT TCTTT CAAC C 133 0 

IMIIIIIIIIMIMMM IMMIIIIIIMII MMM MIMM III Mil 

SBJCT: 1391 ATGTGTTGTTCAGAGCTATTTTGTACTGATAATAAAATAGAGGCTATTTTTTTAACC 1447 

SCORE = 428 BITS (216), EXPECT = E-117 
IDENTITIES = 346/388 (89%), GAPS = 1/388 (0%) 
STRAND = PLUS / PLUS 
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QUERY - 1 GAT TT T AGAAGGTTAATC AAAAACCCGGGGACAGTTTCTTCATGGCATAACCACAGAC CT 60 

M ;;; 1 1 1 1 1 ! I MM Ml: 1 1 III IIMMIIM 111!! IMIIIII Mill 

SBJCT: 127 GATTTTAGAAGGTTAATC AAAAACCC AAGGACAGTTT CATCATGTC ATAACCAAAGAC CC 186 
5 QUERY- 61 TTGTGGCACCCGCTGTCGTGGGATATCAAATATCCTCTGGGGTTCGGAATGTGGGCTTAT 12 0 

I i i 1 1 1 1 1 MINI lilllll MINIM I IMIMII 1 1 1 1 1 i 1 1 Mill 

SBJCT: 187 TTGTGGC ACCTGCTGTCATGGGATAACAAATATCTTGTGGGGT T C TGAATGTGGACTT AT 246 
QUERY* 121 TACTGAAGATCCTGT CTGCTTGGTCAGTGGC AGGTCT AGACT AACTT CTGGT C CT GAGTT 180 

10 II III Ml Mill MM 1 1 MM III III I MM III II III I III III MM II I 

SBJCT: 247 TACTGAAGCTCCTGTCTGCTTGGTCAGTGG - TGGTCT AGACT AACTT CTGGTCCTGAGAT 305 
QUERY- 181 TCTAAAGTGCTGGTAGAC CAGTTGATACAAAACAGAT ATAAT AAT GAATGCCTTAT CT AT 240 

iiiiiiiii imiiiii inn i mi i iMiMiiiiiiiiiiiiii mi 

15 SBJCT: 30S TCTAAAGTGTTGGTAGACCGGTTGAGATAAAAGATATATAATAATGAATGCCTTACCTAT 365 
QUERY: 241 CTGAAGGTCAGTTTGATCCGTGCCAAGTGGCTTTTTGTGGGCTGTGTAGAGTGCTCTAAA 300 

Mill lllllllllllllllllll lllllllllllllll I M 1 1 M 1 1 1 1 1 1 1 1 

SBJCT: 366 CTGAAAACCAGTTTGATCCGTGCCAAGGGGCTTTTTGTGGGCTCTGTAGAGTGCCCTAAA 425 
QUERY- 301 CCCAGCTCGGCCTTTGCTGTATTAGACAGAAGCACCTCATTCATATCCCTGGGGCCCCTG 360 

1 1 II 1 1 1 1 MIMMIMI MIMMMIMM MUM Ml IMIMIMI 

SBJCT: 426 CCCAGCTCTGCCTTTGCTGTGTTAGACAGAAGCACGCCATTCACATCTCTGGGGCCCCCA 485 
25 QUERY: 3 61 ATGGTGCAGTGGTCTGGCTGTGGTCTGC 388 

lilllll MM III MIMIIMI 

SBJCT: 486 ATGGTGCCATGGTGTGGTTGTGGTCTGC 513 

In a search of sequence databases, it was found, for example, that the FCTR6a nucleic 
30 acid sequence has 295 of 378 bases (78 %) identical to bases 410-779 of Mus musculus adult 
male testis cDNA, RIKEN full-length enriched (GENBANK-ID:AK09660) (Table 6F). 

Table 6F. BLASTN of FCTR6a against Mus musculus adult male testis cDNA, RIKEN 

full-length enriched (SEQ ID NO:83) 

35 > GI| 12855429 1 DBJ | AK016601 . 1 1 AK016601 MUS MUSCULUS ADULT MALE TESTIS CDNA, RIKEN 
FULL - LENGTH ENRICHED 

LIBRARY, CLONE : 49334 01F05 , FULL INSERT SEQUENCE 
LENGTH = 1047 

40 SCORE a 97.6 BITS (49), EXPECT - 2E-17 

IDENTITIES = 295/378 (78%) , GAPS = 8/378 (2%) 
STRAND = PLUS / PLUS 

QUERY* 697 AACATGGACAATGACATTGCCTTGCTGCTGCTGGCTTCGCCCATCAAGCTCGATGACCTG 756 

45 MM III II 1 1 II Ml MUM I Ml MM II MM I I I M MM III 

^AC ATGGAC AACGACATTGC CTTGTTGC TGCT AGCCAAGC C CTTGACGTT CAATGAGCTG 469 
^AGGTGCCCATCTGCCTCCCCACGCAGCCCGGCCCTGCCACATGGCGCGAATGCTGGGTG 8 16 

I I M I M II 1 1 1 1 1 II M Mill MM III MM MIMMMMM 

\CGGTGCCCATCTGCCTTCCTCTCTGGCCCGCCCCTCCCAGCTGGCACGAATGCTGGGTG 529 
3CAGGTTGGGGCCAGACCAATGCTGCTGACAAAAACTCTGTGAAAACGGATCTGATGAAA 876 

urn nun inn i mini i m 11 minimum 

3CAGGATGGGGCGTAACCAACTCAACTGACAAGGAATCTATGTCAACGGATCTGATGAAG 589 
3TGCCAATGGTCATCATGGACTGGGAGGAGTGTTCAAAGATGTTTCCAAAACTTACCAAA 936 

inn iii inn ii imiiiii n i i minium i n mi i 
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QUERY: 


697 


SBJCT : 


410 


QUERY: 


757 


SBJCT : 


470 


QUERY: 


817 


SBJCT : 


530 


QUERY: 


877 


SBJCT : 


590 


QUERY : 


937 


SBJCT : 


650 



M MIMMIMM III IMMIIMM Mill III MIIMI 

AACATG CTGTGT GC CTC ATATGGTAATGAGAGCT AC GATGCTTGC CAGTGGG 701 
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QUERY • 997 GGGC CTCTGGT CTGCAC CCC AGAGC CTGGTGAGAAGTGGT ACCAGGTGGGCATC ATC AGC 1056 

II II II MIIMIII Mil Hill I IIMIIIIIIIIIIIIMIIIIMI 

SBJCT: 702 GGAC CGCTTGTCTGCAC CACAGATCCTGGCAGTAGGTGGT ACC AGGTGGGCATC ATC AGC 761 

5 

QUERY: 1057 TGGGGAAAGAGCTGTGGA 1074 

Mill llllllllllll 
SBJCT: 762 TGGGGCAAGAGCTGTGGA 779 

10 The FCTR6a amino acid has 247 of 267 amino acid residues (92%) identical to, and 

251 of 307 residues (94%) positive with, the 267 amino acid hypothetical protein [Macaca 
fascicularis] (GenBank: AB046651) (SEQ ID NO:84) (Table 6G). 

Table 6G. BLASTP of FCTR6a and b against hypothetical protein {Macaca fascicularis] 

(SEQ ID NO:84) 

15 > GI 19651113 |DBJlBAB03569.ll (AB046651) HYPOTHETICAL PROTEIN [MACACA FASCICULARIS] 

LENGTH = 267 

SCORE = 467 BITS (1202), EXPECT = E-131 

IDENTITIES = 247/267 (92%), POSITIVES = 251/267 (94%) 

20 

QUERY: 1 MGFRFLGTANSATFETSLPLPLAPLWFSATSPEELSWLGTNDLTSPSMEIKEVASIILH 60 

i 1 1 1 1 mi in mi Minimi iiim iiiniiii iiiiiMiiiiii 

SBJCT: 1 MR FRFLS T ANS PT FE ASL PLS LAPLW F S ATS PEELNWLGTNDLTS S S ME I KE VAS 1 1 LH 60 
25 QUERY : 61 KDFKRANMDNDI ALLLLAS P I KLDDLKVP I CLPTQPGPATWRECWVAGWGQTNAADKNS V 12 0 

IIIIIIIIMIIIIlllllll IlilllllillM Mill IIIIIIMIIMMIIII 

SBJCT: 61 KDFKRANMDNDI ALLLLAS P I TLDDLKVP I CLPTQHGPATWHECWVAGWGQTNAADKNSV 120 
QUERY: 121 KTDLMKVPMVIMDWEECSKMFPKLTKNMLCAGYKNESYDACKGDSGGPLVCTPEPGEKWY 180 

30 HUH MIIIIIIMII IIMIIIIIIMI IIIIIIMIIIIIIIIIIIIIIIII 

SBJCT: 121 KTDMKAPMVIMDWEECSKAFPKLTKNMLC^GYNNESYDACQGDSGGPLVCTPEPGEKWY 180 

K E 
QUERY * 181 QVGIISWGKSCGDKNTPGIYTSLVNYNLWIEKVTQLGGRPFNAEKRRTSVKQKPMGSPVS 240 

IIIIIIIIIIIMMIIIIMIMIIMIIillll MINI 1 1 1 1 1 1 1 i 1 1 1 II 

35 SBJCT: 181 QVGI I SWGKSCGEKNTPGI YTSLVNYNLWIEKVTQLEGRPFSAEKMRTSVKQKPMGSRVS 24 0 

QUERY: 241 GVPEPGSPRSWLLLCPLSHVLFRAILY 267 

Illllll lllllilllllllllllll 
SBJCT: 241 GVPEPGGLRSWLLLCPLSHVLFRAILY 267 

40 

K AND E ARE RESIDUES THAT DIFFER BETWEEN FCTR6A AND B. D193K, AND G217E. 



The FCTR6a amino acid has 80 of 201 amino acid residues (39%) identical to, and 
45 1 19 of 201 residues (58%) positive with, the 638 amino acid plasma kallikrein Bl precursor 
(GENBANK-ID:NP_000883.1) (SEQ ID NO:85) (Table 6H). 

Table 6H. BLASTP of FCTR6a and b against plasma kallikrein Bl precursor (SEQ ID 

NO:85) 

>Gl|4504877|REF|NP_000883.l| PLASMA KALLIKREIN Bl PRECURSOR; KALLIKREIN, PLASMA; 
50 KALLIKREIN B 

PLASMA; KALLIKREIN 3, PLASMA; FLETCHER FACTOR [HOMO 
SAPIENS] 

Gl|l25184|SP|P03952]KAL HUMAN PLASMA KALLIKREIN PRECURSOR (PLASMA PREKALLIKREIN) 
(KININOGENIN) 
55 (FLETCHER FACTOR) 
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Gl[ 67591 |PIR[ [KQHUP PLASMA KALLIKREIN (EC 3.4.21.34) PRECURSOR - HUMAN 
QI | 190263 | GB 1 AAA60153 . 1 [ (M13143) PLASMA PREKALLIKREIN [HOMO SAPIENS] 
Gl|880978l|GSlAAF79940.l| (AF232742) PLASMA KALLIKREIN PRECURSOR [HOMO SAPIENS] 
LENGTH =638 

SCORE = 133 BITS (334), EXPECT = 3E-30 

IDENTITIES = 80/201 (39%), POSITIVES = 119/201 (58%), GAPS = 18/201 (8%) 
QUERY: 20 LPLAPLWFSATSPEELSVVLGTNDLT--SPSMEIKEVASIILHKDFKRANMDNDIALLLL 77 

10 IN + l I +1 +1 + 1 +1 +111 M + I+++I + ++IIM+ | 

SBJCT: 439 LPLQDVW RI YSGILNLSDITKDTPFSQI KE II IHQNYKVSEGNHDIALIKL 489 

QUERY: 78 AS PI KLDDLKVP I CLPTQPGPAT - WRECWAGWGQTNAADKNS VKTDLMKVPM VIMDWEE 13 6 
ir + l + + + IIIII++ +1 + ill III + +| ++ | || + ++ || 

10 SBJCT : 490 QAPLNYTEFQKPICLPSKGDTSTIYTNCWVTGWGFSK- -EKGEIQNILQKVNIPLVTNEE 547 

K 

QUERY: 137 CSKMFP- -KLTKNMLCAGYKNESYDACKGDSGGPLVCTPEPGEKWYQVGIISWGKSCGDK 194 

M + M + MINI IIIIIIIIMIII + I III IM+ I + 

^ SBJCT: 548 CQKRYQDYKITQRMVCAGYKEGGKDACKGDSGGPLVC- - KHNGMWRLVGITSWGEGCARR 605 

QUERY: 195 NTPGIYTSLVNYNLWIEKVTQ 215 

M + ll + I M + II 
SBJCT: 606 EQPGVYTKVAEYMDWILEKTQ 626 

25 K IS A RESIDUE THAT DIFFERS BETWEEN FCTR6A AND B. D193K. 

The FCTR6a amino acid has 73 of 183 amino acid residues (39%) identical to, and 
110 of 183 residues (59%) positive with, the 643 amino acid kallikrein [Sus scrofa] 
(GENB ANK-ID:B AA3 7147.1) (SEQ ID NO:86) (Table 61). 

30 Table 61. BLASTP of FCTR6a and b against kallikrein [Sus scrofa] (SEQ ID NO:86) 

> GI | 4165315 |PBJ[BAA37147.l[ (AB022425) KALLIKREIN [SUS SCROFA] 
LENGTH = 643 

SCORE = 128 BITS (322), EXPECT = 9E-29 
35 IDENTITIES = 73/183 (39%), POSITIVES = 110/183 (59%), GAPS = 12/183 (6%) 

QUERY: 38 VLGTNDLT- - SPSMEIKEVASIILHKDFKRANMDNDIALLLLASPIKLDDLKVPICLPTQ 95 
+ i *l ++II II+I+++I +IIIH |+|+ | + IIIH+ + 

^ SBJCT: 459 ILNISEITKETPFSQVKE IIIHQNYKILESGHDIALLKLETPLNYTDFQKPICLPSR 515 

QUERY: 96 PGP -AT WRECWAGWGQTNAADKNS VKTDLMKVPMVIMD WEECSKMFP - -KLTKNMLCAG 152 

+ Ml III I +1 ++ I II + ++ IN I + |++| MM 
SBJCT: 516 DDTNWYTNCWVTGWGFTE- - EKGEI QNILQKVNIPLVSNEECQKSYRDHKISKQMI CAG 573 
A - K 

4!) QUERY: 153 YKNES YDACKGDSGGPLVCTPEPGEKWYQVGI I SWGKSCGDKNTPGI YTSLVNYNLWIEK 212 

M 1 1 1 1 l + M I II 1 1 + |+ II |||+ | + n + ii ++ | || + 

SBJCT: 574 YKEGGKDACKGESGGPLVC - - KYNGI WHLVGTTS WGEGCARREQPGVYTKVIE YMDWI LE 631 
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QUERY: 213 VTQ 215 

II 

SBJCT: 632 KTQ 634 

K IS A RESIDUE THAT DIFFERS BETWEEN FCTR6A AND B. D193K. 

The FCTR6a amino acid has 81 of 205 amino acid residues (39%) identical to, and 
1 12 of 205 residues (54%) positive with, the 625 amino acid Coagulation factor XI [Homo 
sapiens] (embCAA64368.1) (SEQ ID NO:87) (Table 6J). 
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Table 6 J. BLASTP of FCTR6a and b against Coagulation factor XI [Homo sapiens] 

(SEQIDNO:87) 

> GI |180352 lGBlAAA51985,l[ (M20218) COAGULATION FACTOR XI [HOMO SAPIENS] 
LENGTH =625 

SCORE = 127 BITS (320), EXPECT = 1E-28 

IDENTITIES = 81/205 (39%), POSITIVES = 112/205 (54%), GAPS = 17/205 (8%) 

QUERY: 20 LPLAPLWFSATSPEELSWLGTNDLTSPSMEIKE VAS 1 1 LHKDFKRANMDNDI A 73 

10 I i ++ i l + I I I + + IMI | || + | +| | Ml 

SBJCT: 427 LTAAHC F YGVE S PK ILRVYSG I LNQS E I KEDTS FFGVQE 1 1 IHDQ Y KMAE S GYD I A 482 

QUERY: 74 LLLIiASPIKLDDLKVPICLPTQPG-PATWRECWAGWGQTNAADKNSVKTDLMKVPMVIM 132 
1S mw I I I + + I + I I I I I++ + +III III || ++ | | + + + 

I J SBJCT: 483 LLKLETTVNYTDSQRPICLPSKGDRNVIYTDCWVTGWGYRKLRDK- - IQNTLQKAKIPLV 54 0 



20 



QUERY: 133 DWEECSKMFP- -KLTKNMLCAGYKNESYDACKGDSGGPLVCTPEPGEKWYQVGIISWGKS 190 

Mi I + l + l MMI+ lllllllllll I + | 1+ Ml ||| + 
SBJCT: 541 TNEECQKRYRGHKITHKMICAGYREGGKDACKGDSGGPLSC- - KHNEVWHLVGITSWGEG 598 
K 

QUERY: 191 CGDKNTPGIYTSLVNYNLWIEKVTQ 215 

I + II+II++I I II + II 
SBJCT: 599 CAQRERPGVYTNWEYVDWILEKTQ 623 

25 K IS A RESIDUE THAT DIFFERS BETWEEN FCTR6A AND B. D193K. 

The number of new cases of renal cell carcinoma in the United States in 1996 was 
projected to be 30,600 with an estimated 12,000 deaths. Tumors with a proposed histogenesis 

30 from the proximal tubule (clear-cell and chromophilic tumors) amount to 85% of renal 

cancers, whereas tumors with a proposed histogenesis from the connecting tubule/collecting 
duct (chromophobe-, oncocytic-, and duct Bellini-type tumors) amount to only 1 1%. 

Adenocarcinomas may be separated into clear cell and granular cell carcinomas, 
although the 2 cell types may occur together in some tumors. The distinction between well- 

35 differentiated renal carcinomas and renal adenomas can be difficult. The diagnosis is usually 
made arbitrarily on the basis of size of the mass, but size alone should not influence the 
treatment approach, since metastases can occur with lesions as small as 0.5 centimeters. 

While radical nephrectomy with regional lymphadenectomy, is the accepted, often 
curative therapy for stage I (localized disease) renal cell cancer, very little therapy is available 

40 for advance disease that represent about 70% of the patients. Radiotherapy as a postoperative 
adjuvant has not been effective, and when used preoperative^, may decrease local recurrence 
but does not appear to improve 5-yr survival. A chemotherapeutic agent capable of 
significantly altering the course of metastastic renal cell carcinoma has not been identified. 
(Renal Cell Cancer (PDQ®) Treatment - Health Professionals, Cancernet, NCI) 

45 There is therefore a need to identify genes that are differentially modulated in renal- 

cell carcinomas. In addition there is a need for methods to assay candidate therapeutic 
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substances for modulating expression of these genes. These substances might be recombinant 
protein expressed by the identified genes or antibodies that bind to the identified proteins. 
There is yet additionally a need for an effective method of identifying target molecules or 
related components. These and related needs and defects are addressed in the present 
invention. 

Novel kallikrein-like/coagulation factor Xl-like Proteins and Nucleic Acids Encoding 

Same 

FCTR6 is surprisingly found to be differentially expressed in clear cell Renal cell 
carcinoma tissues vs the normal adjacent kidney tissues. The present invention discloses a 
novel protein encoded by a cDNA and/or by genomic DNA and proteins similar to it, namely, 
new proteins bearing sequence similarity to kallikrein-like, nucleic acids that encode these 
proteins or fragments thereof, and antibodies that bind immunospecifically to a protein of the 
invention. It may have use as a therapeutic agent in the treatmentof renal cancer and liver 
cirrhosis. 

The utility of kallikrein family members in protein therapy of Renal cancer 

The treatment of renal cell carcinoma with recombinant kallikrein could improve 
disease outcome through several potential mechanisms. The literature suggests that members 
of this protein family are inhibitory to the process of angiogenesis, a process of vital 
importance to tumor progression. Renal cell carcinoma is known to be a highly angiogenic 
cancer. Thus, treatment of renal cell carcinoma with kallikrein may effectively shutdown the 
active recruitment of a blood supply to a tumor. Members of this protein family are known to 
play a role in vascular coagulation. Similar to anti-angiogenic therapy, a factor produced by 
cancer cells that is pro-coagulatory may also act to inhibit cancer growth by effectively 
"clogging" the tumor vascular supply. In addition, through its proteolytic activity, kallikrein 
may degrade ECM proteins or growth factors necessary for the progressive growth of cancer 
cells. Following is a relevant reference underlining the importance of Kallikrein in cancer 
therapy. 

The New Human Kallikrein Gene Family: Implications in Carcinogenesis. 

Diamandis EP; Yousef GM; Luo I; Magklara I; Obiezu CV 

Department of Pathology and Laboratory Medicine, Mount Sinai Hospital, Toronto, 
Ontario, Canada. 
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Trends Endocrinol Metab 2000 Mar;l 1(2): 54-60. 

ABSTRACT: The traditional human kallikrein gene family consists of three genes, 
namely KLK1 [encoding human kallikrein 1 (hKl) or pancreatic/renal kallikrein], KLK2 
(encoding hK2, previously known as human glandular kallikrein 1) and KLK3 [encoding 

5 hK3 or prostate-specific antigen (PSA)]. KLK2 and KLK3 have important applications in 
prostate cancer diagnostics and, more recently, in breast cancer diagnostics. During 

the past two to three years, new putative members of the human kallikrein gene 
family have been identified, including the PRSSL1 gene [encoding normal epithelial cell- 
specific 1 gene (NES1)] 5 the gene encoding zyme/protease M/neurosin, the gene encoding 

10 prostase/KLK-Ll, and the genes encoding neuropsin, stratum corneum chymotryptic enzyme 
and trypsin-like serine protease. Another five putative kallikrein genes, provisionally named 
KLK-L2, KLK-L3, KLK-L4, KLK-L5 and KLK-L6, have also been identified. Many of the 
newly identified kallikrein-like genes are regulated by steroid hormones, and a few 
kallikreins (NES1, protease M, PSA) are known to be downregulated in breast and possibly 

15 other cancers. NES1 appears to be a novel breast cancer tumor suppressor protein and PSA a 
potent inhibitor of angiogenesis. This brief review summarizes recent developments and 
possible applications of the newly defined and expanded human kallikrein gene locus. 

The utility of kallikrein-Iike/coagulation factor Xl-like family members in 
20 protein therapy of liver cirrosis 

Results related to inflammation shown below in Example A, Table CC3, panel 4, 
indicate over-expression of 27455183.0.19 in the liver cirrhosis sample, as compared to panel 
1 data (Table CC1), where there is little or no expression in normal adult liver. Panel 4 was 
generated from various human cell lines that were untreated or resting as well as the same 
25 cells that were treated with a wide variety of immune modulatory molecules. There are 
several disease tissues represented as well as organ controls. 



Potential Role(s) of FCTR6 in Inflammation: 

Liver cirrhosis occurs in patients with hepatitis C and also in alcoholics. This protein 
30 is 41% related to coagulation factor XI and its potential role in liver cirrhosis may be related 
to cleavage of kininogen. A reference for this follows: 

Thromb Haemost 2000 May;83(5):709-14 High molecular weight kininogen is 
cleaved by FXIa at three sites: Arg409-Arg410, Lys502-Thr503 and Lys325-Lys326. Mauron 
T, Lammle B, Wuillemin WA Central Hematology Laboratory, University of Bern, 
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Inselspital, Switzerland. 
Abstract: 

We investigated the cleavage of high molecular weight kininogen (HK) by activated 
coagulation factor XI (FXIa) in vitro. Incubation of HK with FXIa resulted in the generation 
5 of cleavage products which were subjected to SDS-Page and analyzed by silverstaining, 
ligand-blotting and immunoblotting, respectively. Upon incubation with FXIa, bands were 
generated at 1 1 1, 100, 88 kDa on nonreduced and at 76, 62 and 5 1 kDa on reduced gels. 
Amino acid sequence analysis of the reaction mixtures revealed three cleavage sites at 
Arg409-Arg410, at Lys502-Thr503 and at Lys325-Lys326. Analysis of HK-samples 
10 incubated with FXIa for 3 min, 10 min and 120 min indicated HK to be cleaved first at 
Arg409-Arg410 ? followed by cleavage at Lys502-Thr503 and then at Lys325-Lys326. In 
conclusion, HK is cleaved by FXIa at three sites. Cleavage of HK by FXIa results in the loss 
of the surface binding site of HK, which may constitute a mechanism of inactivation of HK 
and of control of contact system activation. 

15 

Impact of Therapeutic Targeting of FCTR6 in Inflammation: 

Therapeutic targeting of FCTR6 with a monoclonal antibody is anticipated to limit or 
block the extent of breakdown of kininogen and thereby reduce the degradation of liver that 
occurs in liver cirrhosis. A pertinent reference is: 
20 Thromb Haemost 1999 Nov;82(5): 1428-32 Parallel reduction of plasma levels of high and 
low molecular weight kininogen in patients with cirrhosis. 

Cugno M, Scott CF, Salerno F, Lorenzano E, Muller-Esterl W, Agostoni A, Colman RW 
Department of Internal Medicine, IRCCS Maggiore Hospital, University of Milan, Italy. 
massimo.cugno@unimi.it 
25 Abstract: 

Little is known about the regulation of high-molecular-weight-kininogen (HK) and 
low-molecular-weight-kininogen (LK) or the relationship of each to the degree of liver 
function impairment in patients with cirrhosis. In this study, we evaluated HK and LK 
quantitatively by a recently described particle concentration fluorescence immunoassay 
30 (PCFIA) and qualitatively by SDS PAGE and immunoblotting analyses in plasma from 33 
patients with cirrhosis presenting various degrees of impairment of liver function. Thirty- 
three healthy subjects served as normal controls. Patients with cirrhosis had significantly 
lower plasma levels of HK (median 49 microg/ml [range 22-99 microg/ml]) and LK (58 
microg/ml [15-100 microg/ml]) than normal subjects (HK 83 microg/ml [65-115 microg/ml]; 
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LK 80 microg/ml [45-120 microg/ml]) (pO.OOOl). The plasma concentrations of HK and LK 
were directly related to plasma levels of cholinesterase (PO.0001) and albumin (P<0.0001 
and PO.001) and inversely to the Child-Pugh score (PO.0001) and to prothrombin time ratio 
(PO.0001) (reflecting the clinical and laboratory abnormalities in liver disease). Similar to 
normal individuals, in patients with cirrhosis, plasma HK and LK levels paralleled one 
another, suggesting that a coordinate regulation of those proteins persists in liver disease. 
SDS PAGE and immunoblotting analyses of kininogens in cirrhotic plasma showed a pattern 
similar to that observed in normal controls for LK (a single band at 66 kDa) with some lower 
molecular weight forms noted in cirrhotic plasma. A slight increase of cleavage of HK (a 
major band at 130 kDa and a faint but increased band at 107 kDa) was evident. The increased 
cleavage of HK was confirmed by the lower cleaved kininogen index (CKI), as compared to 
normal controls. These data suggest a defect in hepatic synthesis as well as increased 
destructive cleavage of both kininogens in plasma from patients with cirrhosis. The decrease 
of important regulatory proteins like kininogens may contribute to the imbalance in 
coagulation and fibrinolytic systems, which frequently occurs in cirrhotic patients. 

In summary, the differential expression of FCTR6 (Kallikrein family) in renal cell 
carcinoma is an important finding that could have immense potential in renal carcinogenesis. 
In additon, overexpression of the above gene in liver cirrhosis demonstrates its anticipated 
use as an immunotherapeutic target. 

FCTR7 

The novel nucleic acid of 1498 nucleotides FCTR7 (also designated. 32592466.0.64) 
encoding a novel trypsin inhibitor-like protein is shown in Table 7A. An ORF begins with an 
ATG initiation codon at nucleotides 470-472 and ends with a TAA codon at nucleotides 
1369-1371. Putative untranslated regions, if any, are found upstream from the initiation 
codon and downstream from the termination codon. 

Table 7 A. FCTR7 Nucleotide Sequence (SEQ ID NO:24) 

AGGCQCCTGGTTCTGCGCGTACTQGCTGTACGGAGCAGGAGCAAGAGGTCGCCGCCAGCCTCCGCCGCCGAGCCTCGTTCGTG 
TCCCCGCCCCTCGCTCCTGCAGCTACTGCTCAGAAACGCTGGGGCGCCCACCCTGGCAGACTAACGAAGCAGCTCCCTTCCCA 
CCCCAACTGCAGGTCTAATTTTGGACGCTTTGCCTGCCATTTCTTCCAGGTTGAGGGAGCCGCAGAGGCGGAGGCTCGCGTAT 
TCCTGCAGTCAGCACCCACGTCGCCCCCGGACGCTCGGTGCTCAGGCCCTTCGCGAGCGGGGCTCTCCGTCTGCGGTCCCTTG 
TGAAGGCTCTGGGCGGCTGCAGAGGCCGGCCGTCCGGTTTGGCTCACCTCTCCCAGGAAACTTCACACTGGAGAGCCAAAAGG 
AGTGGAAGAGCCTGTCTTGGAGATTTTCCTGGGGAAATCCTGAGGTCATTCATTA TGAAGTGTACCGCGCGGGAGTGGCTCAG 
AGTAACCACAGTGCTGTTCATGGCTAGAGCAATTCCAGCCATGGTGGTTCCCAATGCCACTTTATTGGAGAAACTTTTGGAAA 
AATACATGGATGAGGATGGTGAGTGGTGGATAGCCAAACAACGAGGGAAAAGGGCCATCACAGACAATGACATGCAGAGTATT 
TTGGACCTTCATAATAAATTACGAAGTCAGGTGTATCCAACAGCCTCTAATATGGAGTATATGACATGGGATGTAGAGCTGGA 
AAGAT CTGCAGAATCC AGGGCTGAAATTGCTTGTGGGAACATGGACCTGCAAGCTTGCTTC CAT C AATTGGACAGAATTTGGG 
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AGCACACTGGGGAAGATATAGGC C CCCGACGTTTCAT GTACAATCGTGGT ATGATGAAGTGAAAGACTTTAGCTACC CAT ATG 
AACATGAATGCAACCCATATTGT C CATTC AGGTGTT C TGGCCCTGTATGTACACATTATACACAGGTCGTGTGGGCAAC T AGT 
AACAGAATCGGTTGTGC C ATTAAT TTGTGTCATAACATGAACATCTGGGGGCAGATATGGC C CAAAGCTGTCTACC TGGTGTG 
CAATTACTCCCCAAAGGGAAACTGGTGGGGCCATGCCCCTTAC^AACATGGGCGGCCCTGTTCTGCTTGCCCACCTAGTTTTG 
5 GAGGGGGCTGTAGAGAAAATCTGTGCTACAAAGAAGGGTCAGACAGGTATTATCCCCCTCGAGAAGAGGAAACAAATGAAATA 
GAACGGCAGCAGTCACAAGTCCATGACACCCATGTCCGGACAAGATCAGATGATAGTAGCAGAAATGAAGTCATTAGCTTTGG 
GAAAAGTAATGAAAATATAATGGTTTTAGAAATCCTGTGTTA AATATTGCTATATTTTCTTAGCAGTTATTTCTACAGTTAAT 
TACATAGT CATGATTGTTC TACGTTT CATATATTATATGGTGCTTTGTATATGCCCCTAATAAAATGAATCT AAACATTGAAA 
AAAA 

10 

The FCTR7 protein encoded by SEQ ID NO:24 has 300 amino acid residues and is 
presented using the one-letter code in Table 7B. The FCTR7 gene was found to be expressed 
in: brain; germ cell tumors. FCTR7 gene maps to Unigene cluster Hs.l 82364 which is 
expressed in the following tissues: brain, breast, ear, germ cell, heart, liver, lung, whole 

15 embryo, ovary, pancreas, pooled, prostate, stomach, testis, uterus, vascular. Therefore the 
FCTR7 protein described in this invention is also expressed in the above tissues. 

The SignalP, Psort and/or Hydropathy profile for FCTR7 predict that this sequence 
has a signal peptide and is likely to be localized outside of the cell with a certainty of 0.4228. 
The SignalP shows a cleavage site between amino acids 20 and 21, i.e., at the dash in the 

20 sequence amino acid ARA-IP. The predicted molecular weight of FCTR7 is 34739.9 Daltons. 
Hydropathy profile shows an amino terminal hydrophobic region. This region could function 
as a signal peptide and target the invention to be secreted or plasma membrane localized. 

Table 7B. Encoded FCTR7 protein sequence (SEQ ID NO:25). 

MKCTAREWLRWTVLFMARAIPAIVr^ 
25 EYMTWDVELERSAESRAESCLWEHGPASLLPSIGQNLGAHWGRYRPPTFHVQSWYDEVKDFSYPYEHECNPYCPFRCSGPVCT 
HYTQVWATSNRIGCMNLCHNMNIWGQI^ 

PPREEETNEIERQQSQVHDTHVRTRSDDSSRNEVISFGKSNENIMVLEILC 

This gene maps to Unigene cluster Hs.l 82364 which has been assigned the following 
30 mapping information shown in table 7C. Therefore the chromosomal assignment for this 
gene is the same as that for Unigene cluster 1 82364. 

Table 7C. Mapping Information. 

Chromosome: 8 

Gene Map 98: Marker SHGC-32056 , Interval D8S279-D8S526 

Gene Map 98: Marker SGC32056 , Interval D8S526-D8S275 

Gene Map 98: Marker sts-G20223 , Interval D8S526-D8S275 

Gene Map 98: Marker stSG30385 , Interval D8S526-D8S275 

Whitehead map: EST67946, Chr.8 

dbSTS entries: G25853, G29349, G20223 



The predicted amino acid sequence was searched in the publicly available GenBank 
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database 

FCTR7 protein showed Score = 743 (261 .5 bits), Expect = 1 .4e-73, P - 1 .4e-73, 54 
% identities (129 over 237 amino acids) and 43% homologies (167 over 237 amino acids) 
with human 25 kD trypsin inhibitor protein (258 aa; ACC:043692) (Table 7D). 

5 

Table 7D. BLAST X search results are shown below: 



ptnr:SPTREMBL-ACC:043692 25 KDA TRYPSIN INHIBITOR - HO... +2 743 8.4e-73 1 
(SEQ ID NO: 88) 

10 ptnr :SPTREMBL-ACC: 044228 HRTT-1 - HALOCYNTHIA RORETZI ... +2 325 2.9e-28 1 

(SEQ ID NO: 89) 

ptnr:SWISSPROT-ACC:P48060 GLIOMA PATHOGENESIS -RELATED ... +2 314 5.3e-27 1 
(SEQ ID NO: 90) 

ptnr :PIR-ID: JC4131 glioma pathogenesis-related protein... +2 309 2.0e-26 1 
15 (SEQ ID NO: 91} 

ptnr:SWISSNEW-ACC:O19010 CYSTEINE -RICH SECRETORY PROTE . . . +2 258 9.4e-21 1 
(SEQ ID NO: 92) 

The nucleotide sequence of FCTR7 has 954 of 957 residues (99 %) identical to the 1- 
20 957 base segment, and 174 of 175 residues (99%) identical to bases 1317-1953 of the 2664 
nucleotide Homo sapiens putative secretory protein precursor, mRNA (GenBank-ACC: 
AF142573) (SEQ ID NO:93) (Table 7E). 

Table 7E. BLASTN of FCTR7 against Putative secretory protein precursor (SEQ ID 

NO:93) 

25 > gi [ 12002310 1 gb| AF142573 . 1 | AF142573 Homo sapiens putative secretory protein 
precursor, mRNA, complete cds 
Length = 2664 

Score = 1865 bits (941), Expect = 0.0 
30 Identities = 954/957 (99%) , Gaps = 1/957 (0%) 

Strand = Plus / Plus 

Query: 364 gtccggtttggctcacctctcccaggaaacttcacactggagagccaaaaggagtggaag 

35 1 1 I I I I M I I II I 1 1 I I I I I I 1 1 1 1 II 1 1 1 1 II I I 1 1 1 1 I 1 1 1 1 I I I 1 1 M I I I I 1 1 1 1 1 

Sbjct: 1 gtccggtttggctcacctctcccaggaaacttcacactggagagccaaaaggagtggaag 60 

Query: 424 agcctgtcttggagattttcctggggaaatcctgaggtcattcattatgaagtgtaccgc 

40 1 1 I I I I I I 1 1 I I I 1 1 1 1 I I I I I I I 1 1 I I I 1 1 1 1 I I I I 1 1 I I I II I I I I I I 1 1 I I I I I 1 1 I 

Sbj ct : 61 agcctgtcttggagattttcctggggaaatcctgaggtcattcattatgaagtgtaccgc 
120 

Query: 484 gcgggagtggctcagagtaaccacagtgctgttcatggctagagcaattccagccatggt 
45 54 3 
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1 1 1 1 1 1 1 1 1 1 M 1 1 ! i I i 1 1 1 M 1 1 1 M I M M II I M I [ 1 1 1 1 M 1 1 M 1 1 1 1 1 1 1 1 1 1 

Sbj ct : 121 gcgggagtggctcagagtaaccacagtgctgttcatggctagagcaattccagccatggt 
180 

Query: 544 ggttcccaatgccactttattggagaaacttttggaaaaatacatggatgaggatggtga 

MMIIMMMMIMMMM IMIIMI MIMMMMMMMMIMMMM 

Sbj ct : 181 ggttcccaatgccactttattggagaaacttttggaaaaatacatggatgaggatggtga 
240 

Query: 604 gtggtggatagccaaacaacgagggaaaagggccatcacagacaatgacatgcagagtat 
663 

IIIIIMIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIMII 

Sbj ct : 241 gtggtggatagccaaacaacgagggaaaagggccatcacagacaatgacatgcagagtat 
15 300 

Query: 664 tttggaccttcataataaattacgaagtcaggtgtatccaacagcctctaatatggagta 
723 

I I I I I I I I I I I I I I I I I I I I I ! I II I I I ! 1 I I I I I I I I I I I 1 I I I I I I I I I I I I I I I I M 
20 Sbjct: 301 tttggaccttcataataaattacgaagtcaggtgtatccaacagcctctaatatggagta 
360 

Query: 724 tatgacatgggatgtagagctggaaagatctgcagaatccagggctgaaa-ttgcttgtg 
7 82 

25 I! Ml MINIUM III I MM Mill IIMMI MM! I II I II I MINI III 

Sbj ct : 361 tatgacatgggatgtagagctggaaagatctgcagaatcctgggctgaaagttgcttgtg 
420 

Query: 783 ggaacatggacctgcaagcttgcttccatcaattggacagaatttgggagcacactgggg 
30 842 

M ' M I 1 1 IS i 1 1 1 1 II 1 1 1 1 1 1 1 ! I i 1 1 1 Ml 1 1 1 1 1 M 1 1 : 1 IT ! I TIM 1 1 M 

Sbj ct : 421 ggaacatggacctgcaagcttgcttccatcaattggacagaatttgggagcacactgggg 
480 

35 Query: 843 aagatataggcccccgacgtttcatgtacaatcgtggtatgatgaagtgaaagactttag 

1 1 1 1 ! i 1 1 1 1 1 E 1 1 1 1 1 ! 1 1 1 M 1 1 1 i 1 1 1 1 i 1 1 1 1 1 1 i 1 1 < I II E i 1 1 1 1 1 ! i I M I M 

Sbj ct : 481 aagatataggcccccgacgtttcatgtacaatcgtggtatgatgaagtgaaagactttag 
540 

Query: 903 ctacccatatgaacatgaatgcaacccatattgtccattcaggtgttctggccctgtatg 
962 

M MMMMMMMMMMIMMMIMM IIMMI IIMMI IMMIM 

Sbj ct : 541 ctacccatatgaacatgaatgcaacccatattgtccattcaggtgttctggccctgtatg 
45 600 

Query: 963 tacacattatacacaggtcgtgtgggcaactagtaacagaatcggttgtgccattaattt 
1022 

I I I I I I I II I I I I I I I I I I I II I I I I I I II I I I I I I II I I I I I I I I I I I I I I I I I I I I I I 
50 Sbjct: 601 tacacattatacacaggtcgtgtgggcaactagtaacagaatcggttgtgccattaattt 

660 

Query: 1023 gtgtcataacatgaacatctgggggcagatatggcccaaagctgtctacctggtgtgcaa 

55 1082 M M MIIIIIMIMI IMIIMII Mill 1 1 1 II Ml MUM II Mill IIMMI 

Sbj ct : 661 gtgtcataacatgaacatctgggggcagatatggcccaaagctgtctacctggtgtgcaa 
720 

Query: 1083 ttactccccaaagggaaactggtggggccatgccccttacaaacatgggcggccctgttc 
60 1142 

II M I ! I M 1 1 I M IM 1 1 M I MM I I ! 1 1 1 1 1 M I U !M 1 1 1 M I M I Ml M 
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40 



Sbjct : 
780 



721 



ttactccccaaagggaaactggtggggccatgccccttacaaacatgggcggccctgttc 



Query: 1143 tgcttgcccacctagttttggagggggctgtagagaaaatctgtgctacaaagaagggtc 

M Ml Mill Mill III I III! Ml I MINI Ml IN M! IMM I MIIMI Mill 

Sbj ct : 781 tgcttgcccacctagttttggagggggctgtagagaaaatctgtgctacaaagaagggtc 
840 

10 Query: 12 03 agacaggtattatccccctcgagaagaggaaacaaatgaaatagaacggcagcagtcaca 
1262 

llllllllllllllllllllllllllllllllllllllllllllllll lllllllllll 

Sbj ct : 841 agacaggtattatccccctcgagaagaggaaacaaatgaaatagaacgacagcagtcaca 
900 

15 

Query: 1263 agtccatgacacccatgtccggacaagatcagatgatagtagcagaaatgaagtcat 1319 

! 1 1 1 M I ! 1 1 1 1 i 1 1 [ I i 1 ! i i I 1 1 ! E 1 1 1 i 1 1 1 1 1 1 1 1 ! 1 1 i 1 1 1 1 ! 1 1 ! 1 1 i I ! I 

Sbjct: 901 agtccatgacacccatgtccggacaagatcagatgatagtagcagaaatgaagtcat 957 

20 Score = 339 bits (171) , Expect = 3e-90 
Identities = 174/175 (99%) 
Strand = Plus / Plus 

Query: 1317 cattagctttgggaaaagtaatgaaaatataatggttttagaaatcctgtgttaaatatt 
25 1376 

E 1 ! II 1 1 M ! ! 1 1 1 1 ! i i I M ! I ! I ! 1 1 1 1 1 1 1 i 1 1 1 1 1 M 1 1 1 i I ! 1 1 1 i I i 1 1 1 ! i i I 

Sbj ct : 1779 cattagctttgggaaaagtaatgaaaatataatggttttagaaatcctgtgttaaatatt 
1838 

30 Query: 1377 gctatattttcttagcagttatttctacagttaattacatagtcatgattgttctacgtt 
1436 

I M 1 1 M 1 1 1 ! 1 1 1 1 1 1 1 M 1 1 MMI i 1 1 1 1 1 1 : 1 M I II: 1 1 1 J I ! I ! IMS 1 1 

Sbj ct : 1839 gctatattttcttagcagttatttctacagttaattacatagtcatgattgttctacgtt 
1898 

35 

Query: 1437 tcatatattatatggtgctttgtatatgcccctaataaaatgaatctaaacattg 1491 

1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 i 1 1 1 i 1 1 1 i 1 1 II MM I MMII Mill II 

Sbjct: 1899 tcatatattatatggtgctttgtatatgccactaataaaatgaatctaaacattg 1953 
40 The FCTR7 amino acid has 284 of 285 amino acid residues (99%) identical to, and 

284 of 285 amino acid residues (99%) similar to, the 500 amino acid Putative secretory 
protein precursor [Homo sapiens] (GenBank-Acc No.: AF142573) (SEQ ID NO:94) (Table 
7F). 

Table 7F. BLASTP alignments of FCTR7 against Putative secretory protein precursor, 
45 (SEQIDNO:94) 

> gi 1 12002311 | gb 1 AAG43287 . 1 | AF142573 1 (AF142573) putative secretory protein 
precursor [Homo sapiens] 
Length = 500 

50 Score = 581 bits (1499) , Expect = e-165 

Identities = 284/285 (99%) , Positives = 284/285 (99%) 

Query: 1 MKCTAREWLRVTTVLFMARAIPAMWPNATLLEKLLEKYMDEDGEWWIAKQRGKRAITDN 60 

1 I I I I I I I I I I I I I I I I I ! I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
55 Sbjct: 1 MKCTAREWLRVTTVLFMARAI P AMWPNATLLEKLLE KYMDEDGE WWI AKQRGKRAI TDN 60 
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DMQSILDLHNKLRSQVYPTASNMEYMTWDVELERSAESRAESCLWEHGPASLLPSIGQNL 120 

M I :i M I ; Ml Mi II I M 1 1 1 I Ml 1 1 M II 1 1 1 1 1 1 1 1 I ! 1 1 1 1 1 ! I! 1 1 1 1 1 1 

DMQSILDLHNKLRSQVYPTASNMEYMTWDVELERSAESWAESCLWEHGPASLLPSIGQNL 120 
GAHWGRYRPPTFHVQSWYDEVKDFSYPYEHECNPYCPFRCSGPVCTHYTQWWATSNRIG 180 

!l I Mill 1 1 1 lllllll llllll IIIIIIMIMM !l MIMM II Mil I Ml I Ml 

GAHWGRYRPPTFHVQSWYDEVKDFSYPYEHECNPYCPFRCSGPVCTHYTQWWATSNRIG 180 
CAINLCHNMNIWGQIWPKAVYLVCNYSPKGNWWGHAPYKHGRPCSACPPSFGGGCRENLC 240 

MMMMMMIMMMIMMMMMMMM Ml MMIIIMIMM II 

CAINLCHNMNIWGQIWPKAVYLVCNYSPKGNWWGHAPYKHGRPCSACPPSFGGGCRENLC 240 
YKEGSDRYYPPREEETNEIERQQSQVHDTHVRTRSDDSSRNEVIS 285 

Ml MMIIIIMMMIMIIMMMIIIMMMM Mi 

YKEGSDRYYPPREEETNEIERQQSQVHDTHVRTRSDDSSRNEVIS 285 

The FCTR7 amino acid has 137 of 176 amino acid residues (78%) identical to, and 
151 of 176 amino acid residues (86%) similar to, the 188 amino acid Late gestation lung 
protein 1 [Rattus norvegicus] (GenBank-Acc No.: AF109674) (SEQ ID NO:95) (Table 7G). 

20 Table 7G. BLASTP alignments of FCTR7 against Late gestation lung protein 1, (SEQ 

ID NO:95) 

> gi |4324682 1 gb [ AAD16986 .1] (AF109674) late gestation lung protein 1 [Rattus 
norvegicus] 

Length = 188 





Query: 


61 




Sbjct : 


61 


5 


Query: 


121 




Sbjct: 


121 


10 


Query: 


181 




Sbjct: 


181 




Query: 


241 


15 


Sbjct: 


241 



25 



40 



Score = 277 bits (709), Expect = le-73 

Identities = 137/176 (78%), Positives = 151/176 (86%) 



LHNKLRSQVYPTASNMEYMTWDVELERSAESRAESCLWEHGPASLLPSIGQNLGAHWGRY 127 

30 llllll III! INI llllll MINI I 1 1 III Mill I llllll Mill 

LHNKLRGQVYPPASNMEYMTWDEELERSAAAWAQRCLWEHGPASLLVSIGQNLAVHWGRY 61 



Query: 


68 


Sbjct: 


2 


Query: 


128 


Sbjct: 


62 


Query: 


188 


Sbjct: 


122 



. i IIIIIIIIIIII++III IIIIMi MM +M M M + M M + l + M M++ I 

35 Sbjct: 62 RSPGFHVQSWYDEVKDYTYPYPHECNPWCPERCSGAMCTHYTQMVWATTNKIGCAVHTCR 121 



+ I M MMMMMMM I MMMMM M l + M M I MM 



The FCTR7 amino acid has 130 of 237 amino acid residues (55%) identical to, and 
165 of 237 amino acid residues (70%) similar to, the 258 amino acid R3H domain-containing 
preproprotein; 25 kDa trypsin inhibitor [Homo sapiens] (GenBank-Acc No.: D45027) (SEQ 
IDNO:96) (Table 7H). 

45 Table 7H. BLASTP alignments of FCTR7 against R3H domain-containing 

preproprotein, 25 kDa trypsin inhibitor (SEQ ID NO:96) 

> gi|7705676|ref iNP 056970. l| R3H domain-containing preproprotein; 25 kDa 
trypsin inhibitor; R3H 
50 domain (binds single -stranded nucleic acids) containing 

[Homo sapiens] 
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qi 1 2943716 1 dbj | BAA25066 . 1 ] (D45027) 25 kDa trypsin inhibitor [Homo 
sapiens] 

Length = 258 

5 Score = 265 bits (678), Expect - 4e-70 

Identities = 130/237 (55%), Positives = 165/237 (70%), Gaps = 3/237 (1%) 

Query: 12 TTVLFMARAI PAMWPNATLLEKLLEKYMDEDGEWWIAKQRGKRAITDNDMQS ILDLHNK 71 

+ 11+ + + I i +1 1+ +1 i I I ti 1+ III +111 11+ 

10 Sbjct: 20 STWLLNSTDSSPPTNNFTDIEAALKAQLDSAD---IPKARRKRYISQNDMIAILDYHNQ 76 

Query: 72 LRSQVYPTASNMEYMTWDVELERSAESRAESCLWEHGPASLLPSIGQNLGAHWGRYRPPT 131 

+1 +1+1 l+IMII II I III I I+I+III+ II +1111 MM 
Sbjct: 77 VRGKVFPPAANMEYMVWDENLAKSAEAWAATCIWDHGPSYLLRFLGQNLSVRTGRYRSIL 136 

15 

Query: 13 2 FHVQSWYDEVKDFSYPYEHECNPYCPFRCSGPVCTHYTQWWATSNRIGCAINLCHNMNI 191 

1+ IIIIIII+++II +111 II II II+IIIIII+IIIMIIIIIII+ I 111+ 
Sbjct: 13 7 QLVKPWYDEVKDYAFPYPQDCNPRCPMRCFGPMCTHYTQMVWATSNRIGCAIHTCQNMNV 196 

20 Query: 192 WGQIWPKAVYLVCNYSPKGNWWGHAPYKHGRPCSACPPSFGGGCRENLCYKEGSDRY 24 8 

II +1 +IIIIIIII + IIIII I MM I IM + MM + M I +111+ + I 

Sbjct: 197 WGS VWRRAVYLVCNYAPKGNWI GE AP YKVGVPCS S CP PS YGGS CTDNLCFPGVTSNY 253 

The FCTR7 amino acid has 109 of 233 amino acid residues (47%) identical to, and 
25 146 of 233 amino acid residues (63%) similar to, the 253 amino acid Novel protein similar to 
a trypsin inhibitor [Homo sapiens] 25 kDa trypsin inhibitor (EMBLAcc No.: AL1 17382) 
(SEQIDNO:97) (Table 71). 

Table 71. BLASTP alignments of FCTR7 against Novel protein similar to a trypsin 

inhibitor, (SEQ ID NO:97) 

30 

> gi [9885193 [ emb | CAC04190.ll (AL117382) dJ881L22.3 (novel protein similar to 
a trypsin 

inhibitor) [Homo sapiens] 
35 Length - 253 

Score = 225 bits (575) , Expect = 4e-58 

Identities = 109/233 (47%) , Positives = 146/233 (63%) , Gaps = 8/233 (3%) 



40 



50 



Query: 


10 


Sbjct: 


19 


Query: 


70 


Sbjct: 


71 


Query : 


130 


Sbjct: 


131 


Query: 


190 


Sbjct: 


191 



II 1+1+1 + + I II 1+ II ++M I 

TAPAQPESTAMRLL SGLE VPRYRRKRHISVRDMNALLDYH 70 



45 I +1+ I I I l + l I I I I I I I I II I l+l 111+ 1+ +1111 

NHIRASVYPPAANMEYMWDKRLARAAEAWATQCIWAHGPSQLMRYVGQNLSIHSGQYRS 

PTFHVQSWYDEVKDFSYPYEHECNPYCPFRCSGPVCTHYTQWWATSNRIGCAINLCHNM 

++II +1 + +1 +III+II+II II 1 + 1111 + 111 + 111 + 1111+ I ++ 

VVDLMKSWSEEKWHYLFPAPRDCNPHCPWRCDGPTCSHYTQMVWASSNRLGCAIHTCSSI 

NIWGQIWPKAVYLVCNYSPKGNWWGHAPYKHGRPCSACPPSFGGGCRENLCYK 242 
++II I +1 IIIIII+ I I I I I +111 I + III + IIII+ I I l + l + l 

Sbict: 191 

55 
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The FCTR7 amino acid has 129 of 237 amino acid residues (54%) identical to, and 
167 of 237 amino acid residues (70%) similar to, the 258 amino acid 25 kDa Trypsin 
Inhibitor from Homo sapiens (EMBLAcc No.: 043692) (SEQ ID NO:88) (Table 7J). 

Table 7 J. BLASTP alignments of FCTR7 against 25 kDa Trypsin Inhibitor, (SEQ ID 
5 NO:88) 

ptnr:SPTREMBL-ACC:043692 25 KDA TRYPSIN INHIBITOR - Homo sapiens (Human), 
258 aa. 

Score = 743 (261.5 bits), Expect = 1.6e-73, P = l.6e-73 
10 Identities = 129/237 (54%), Positives = 167/237 (70%) 

The FCTR7 amino acid has 79 of 193 amino acid residues (40%) identical to, and 1 10 
of 193 amino acid residues (56%) similar to, the 266 amino acid Glioma Pathogenesis- 
Related Protein (RTVP-1 Protein) - Homo sapiens (SWISSPROT Acc No.: P48060) (SEQ ID 
15 NO:90) (Table 7K). 

Table 7K. BLASTP alignments of FCTR7 against Glioma Pathogenesis-Related Protein, 

(SEQ ID NO:90) 

ptnr:SWISSPROT-ACC:P48060 GLIOMA PATHOGENESIS - RELATED PROTEIN (RTVP-1 

20 PROTEIN) - Homo sapiens (Human) , 266 aa 

Score = 314 (110.5 bits), Expect = 4.7e-28, P = 4.7e-28 
Identities = 79/193 (40%) , Positives = 110/193 (56%) 

The FCTR7 amino acid has 66 of 186 amino acid residues (35%) identical to, and 91 
25 of 1 86 amino acid residues (48%) similar to, the 1 86 amino acid Neutrophil granules matrix 
glycoprotein SGP28 precursor from Homo sapiens (SWISSPROT Acc No.: S68691) (SEQ 
IDNO:98) (Table 7L). 

Table 7L. BLASTP alignments of FCTR7 against Neutrophil granules matrix 

glycoprotein, (SEQ ID NO:98) 



30 



35 



ptnr :PIR-ID: S68691 neutrophil granules matrix glycoprotein SGP28 precursor - 

human 

Score = 254 (89.4 bits), Expect = l.le-21, P = l.le-21 
Identities = 66/186 (35%) , Positives = 91/186 (48%) 

A novel developmental^ regulated gene with homology to a tumor derived trypsin 
inhibitor is expressed in lung mesenchyme, as described in Am. J. Physiol. 0:0-0(1999). 
cDNA cloning of a novel trypsin inhibitor with similarity to pathogenesis-related proteins, 
and its frequent expression in human brain cancer cells is disclosed in Biochim. Biophys. 
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Acta 1395:202-208(1998). RTVP-1, a novel human gene with sequence similarity to genes of 
diverse species, is expressed in tumor cell lines of glial but not neuronal origin, as published 
in Gene 180:125-130(1996). The human glioma pathogenesis-related protein is structurally 
related to plan pathogenesis-related proteins and its gene is expressed specifically in brain 

5 tumors (Gene 159:131-135(1995)). Structure comparison of human glioma pathogenesis- 
related protein GliPR and the plant pathogenesis-related protein P14a indicates a functional 
link between the human immune system and a plant defense system (Proc. Natl. Acad. Sci. 
U.S.A. 95:2262-2266(1998)). GliPR is highly expressed in the human brain tumor, 
glioblastoma multiform/astrocytome, but neither in normal fetal or adult brain tissue, nor in 

10 other nervous system tumors. GliPR belongs to a family that groups mammalian SCP/TPX1; 
insects AG3/AG5; FUNGI SC7/SC14 and plants PR-1. SGP28, a novel matrix glycoprotein 
in specific granules of human neutrophils with similarity to a human testis-specific gene 
product and to a rodent sperm-coating glycoprotein (FEBS Lett. 380, 246-250, 1996). The 
primary structure and properties of helothermine, a peptide toxin that blocks ryanodine 

15 receptors is described in Biophys. J. 68:2280-2288(1995). As GliPR, Helothermine belongs 
to a family that groups mammalian SCP/TPX1; insects AG3/AG5; FUNGI SC7/SC14 and 
plants PR-1. 

Based upon homology, FCTR7 protein and each homologous protein or peptide may 
share at least some activity. 

20 

Therapeutic uses: 

FCTR7 protein has homology to trypsin inhibitors, Q91055 helothermine, tumor 
derived tyrpsin inhibitors, glioma pathogenesis-related protein, Q9Z0U6 LATE GESTATION 
LUNG PROTEIN 1, and to the Prosite family which groups mammalian 
25 SCP/TPX1;INSECTS AG3/AG5; FUNGI SC7/SC14 AND PLANTS PR-1 proteins. 

Therefore the FCTR7 protein disclosed in this invention could function like the proteins 
which it has homology to. These functions include tissue development in vitro and in vivo,, 
and cancer pathogenesis. 

Based the tissue expression pattern, the gene is implicated in diseases of tissues in 
30 which it is expressed. These diseases include but are not limited to: 

• Glioma, 

• cancer, 

• lung diseases, 
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• gestation, 

• male and female reproductive diseases, 

• deafness, 

• neurological disorders, 

• gastric disorders, and 

• pancreatic diseases like diabetes. 



These materials are further useful in the generation of antibodies that bind 
immunospecifically to the novel FCTR7 substances for use in therapeutic or diagnostic 
10 methods. These antibodies may be generated according to methods known in the art, using 
prediction from hydrophobicity charts, as described in the "Anti-FCTRX Antibodies" section 
below. In one embodiment, a contemplated FCTR7 epitope is from aa 40 to 120. In another 
embodiment, a FCTR7 epitope is from aa 130 to 170. In additional embodiments, FCTR7 
epitopes are from aa 210 to 230, and from aa 240 to 280. 



15 TABLE 8A: Summary Of Nucleic Acids And Proteins Of The Invention 



Name 


Tables 


Clone; Description of Homolog 


Nucleic Acid 
SEQ ID NO 


Amino Acid 
SEQ ID NO 


FCTR1 


1A, IB, 


58092213.0.36 follistatin-like protein 


1 


2 


FCTR2 


2A,2B 


AC012614J .0.123; KIAA1061-like protein 


3 


4 


FCTR3 


3A, 3B 


10129612.0.1 18; neurestin-like protein 


5 


6 




3C, 3D 


10129612.0.405; neurestin-like protein 


7 


8 




3E 


10129612.0.154; neurestin-like protein 


9 






3F 


10129612.0.67; neurestin-like protein 


10 






3G 


10129612.0.258; neurestin-like protein 


11 






3H,3I 


10129612.0.352; neurestin-like protein 


12 


13 


FCTR4 


4A, 4B 


29692275.0.1; NF-Kappa-B P65delta3-like 
protein 


14 


15 


FCTR5 


5A, 5B 


32125243.0.21; human complement C1R 
component precursor -like protein 


16 


17 




5C, 5D 




18 


19 


FCTR6 


6A,6B 


27455183.0.19; novel human blood 
coagulation factor XI -like protein 


20 


21 




6C,6D 


27455183.0.145; novel human blood 
coagulation factor XI -like protein 


22 


23 


FCTR7 


7A,7B 


32592466.0.64; trypsin inhibitor -like protein 


24 


25 


FCTR1 


Example 2 


Ag809 Forward 


26 




FCTR1 


Example 2 


Ag809 Probe 


27 




FCTR1 


Example 2 


Ag809 Reverse 


28 




FCTR4 


Example 2 


Ag2773 Forward 


29 




FCTR4 


Example 2 


Ag2773 Probe 


30 
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FCTR4 


Example 2 


Ag2773 Reverse 


31 




FCTR5 


Example 2 


Ag427 Forward 


32 




FCTR5 


Example 2 


Ag427 Probe 


33 




FCTR5 


Example 2 


Ag427 Reverse 


34 




FCTR6 


Example 2 


Agl541 Forward 


35 




FCTR6 


Example 2 


Agl541 Probe 


36 




FCTR6 


Example 2 


Agl541 Reverse 


37 





TABLE 8B: Summary of Query Sequences Disclosed 



Table 


Database 


Acc. No. 


Sequence Name 


Species 


SEQ ID NO. 


1C, IK 


remtrEmbl 


BAA21725 


IGFBP-like protein 


mouse 


38 


ID 


sptrEmbl 


Q61581 


Follistatin-like protein-2 


Mouse 


39 


IE 


SptrEmbl 


Q07822 


Mac25 protein 


Human 


40 


IF, IK 


SptrEmbl 


088812 


Mac25 protein 


Mouse 


41 


1G, IK 


SptrEmbl 


Q16270 


Prostacyclin-stimulating factor 


Human 


42 


1H ? IK 


PIR 


B40098 


Colorectal cancer suppressor 


Rat 


43 


11 


TrEmblne 
w 


AAD9360 


TV HIV • ft * X 

PTP sigma (brain) precursor 


Human 


44 


1 T 






rir sigma precursor 


numan 




2C 


GenBank 


AB028984 


KIAA1061 cDNA 


Human 


46 


2D 


TrEmblne 
w 


BAA85677 


KIAA1263 


Human 


47 


2E 


TrEmblne 
w 


BAA83013 


KIAA1061 protein fragment 


Human 


48 


2F 


Embl 


CAB70877.1 


Hypothetical protein DKFzp566D234.l 


Human 


49 


2G 


GenBank 


Q62632 


Folhstatm-related protein- 1 precursor 


Rat 


50 


2H 


GenBank 


Q62536 


Follistatin-related protein- 1 precursor 


Mouse 


51 


21 


GenBank 


JG0187 


Follistatin related protein 


African 
clawed 


52 


2J 


G^nRank 


Q12841 


FolH^tfltin rplatfH TYrntPiri- 1 rvrf^nirsnr 


Hiiman 




2K 


Embl 


CAB42968.1 


Flik protein 


Chicken 


54 


2L 


GenBank 


T13822 


Frazzled gene protein 


Fruit fly 


55 


2M 


GenBank 


AAC38849.1 


Roundabout 1 


Fruit fly 


56 


2N 


GenBank 


060469 


Down Syndrome Cell Adhesion Molecule 
Precursor 


Human" 


57 


20 


SwissProt 


Q13449 


Limbic system-associated membrane 
protein precursor 


Human 


58 


2P 


SptrEmbl 


070246 


Putative neuronal cell adhesion molecule, 
short form 


Mouse 


59 


2Q 


SptrEmbl 


002869 


CHLAMP ? Gl 1-isoform precursor 


Chicken 


60 


2R 


SwissProt 


Q62813 


Limbic system-associated membrane 
protein precursor 


Rat 


61 


3J 


GenBank 


NM 01 1856.2 


Odd Oz/ten-m homology 2 


Fruit fly 


62 


3K 


Embl 


AJ245711.1 


Teneurin-2 cDNA, short splice variant 


Chicken 


63 


3L 


GenBank 


AB032953 


KIAA1127 cDNA 


Human 


64 
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*IAA 'HT 


VJCIUj cutis. 


AR09^41 1 


TWum9 rTYNJA 




OJ 


j In 


lionT-J on \r 
OCI lOclIlK 


iNlVl uZUUoo, 1 


iNeurcbim aipilct CJL/IN/\ 


Dot 


DO 




Frnhl 


GGA978fH1 


nr^r-ipi it* iri_9 


\-/ilIlsK.Cll 


KJ / 


IP 


\JCIJUDcullV 


>jp rn^Q86 ? 


uuu v-'z/ Lcii-iii iiuinuiugy z. 


rruii xiy 


uo 


3Q 


Embl 


CAC09416.1 


Teneurin-2 


Chicken 


69 


3R 


GenBank 


BAA77399.1 


Ten-m4 


Mouse 


70 


3S 


GenBank 


AB032953 


KIAA1127 protem 


Human 


71 


3T 


GenBank 


AF086607 


Neurestin alpha 


Rat 


72 


4C 


SptrEmbl 


Q99233 


Hypothetical 10 kD protein 


Trypanos 
ome 


73 


4C 


SptrEmbl 


Q16896 


GABA receptor subunit 




74 


4C 


SptrEmbl 


076473 


GABA receptor subunit 




75 


4C 


TrEmblne 
w 


AAD28317 


FI3J1L13 protein 




76 


Text p. 90 


SptrEmbl 


Q13313 


NF-kappa B P65 delta 3 protein 


Human 


77 


5E 


GenBank 


XM_00706U 


Complement CIR-like proteinase 
precursor 


Human 


78 


5F 


GenBank 


NM_001733.1 


Complement component 1 ? R 
subcomponent cDNA 


Human 


79 


5G 


GenBank 


AAF44349.1 


Complement CIR-like proteinase 
precursor 


Human 


80 


5H 


GenBank 


AAA5 185.1 


Complement C1R component precursor 


Human 


81 


6E 


GenBank 


AB046651 


Brain cDNA clone Qcc- 17034 


Macaque 


82 


6F 


GenBank 


AK09660 


Adult testis cDNA, RIKEN full length 
enriched 


Mouse 


83 


^g 




/VDU^+OOD 1 


nypomeiicai proxein 


iVlaCaCJUc 




Oil 


GenBank 


iNr_UUUo,)o.l 


Plasma kallikrein Bl precursor 


Human 


Q< 
OJ 


01 


\jrent>anK 


da A "11 A AH 1 


jvaniKrein 


rig 


oO 


OJ 


nAiiUl 




i^oaguiaiion iacxor ai 


riuman 


o / 


/IJj /J 


opirjLmDi 




Lz> Kua xrypsm lnniouor 


riuman 


OO 


7D 


SptrEmbl 


044228 


HRTT-1 




89 


7D,7K 


SptrEmbl 


P4 18060 


Glioma pathogenesis-related protein 


Human 


90 


7D 


PIR-ID 


JC4131 


Glioma pathogenesis-related protein 


Human 


91 


7D 


SwissProt 


019010 


Cysteine-rcih secretory protein 




92 


7E 


GenBank 


AF142573 


Putatitive secretory protein precursor 
cDNA 


Human 


93 


7F 


GenBank 


AF142573 


Putative secretory protein precursor 


Human 


94 


7G 


GenBank 


AF109674 


Late gestation lung protein 1 


Rat 


95 


7H 


GenBank 


D45027 


R3H domain containing preprotein, 25 
kDa trypsin inhibitor 


Human 


96 


71 


Embl 


AL1 17382 


Novel protein similar to a trypsin 
inhibitor 


Human 


97 


7L 


PIR-ID 


S68691 


Neutrophil granules matrix glycoprotein 
SGP28 precursor 


Human 


98 
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FCTRX Nucleic Acids and Polypeptides 

One aspect of the invention pertains to isolated nucleic acid molecules that encode 
FCTRX polypeptides or biologically-active portions thereof. Also included in the invention 
are nucleic acid fragments sufficient for use as hybridization probes to identify FCTRX- 
5 encoding nucleic acids (e.g., FCTRX mRNAs) and fragments for use as PCR primers for the 
amplification and/or mutation of FCTRX nucleic acid molecules. As used herein, the term 
"nucleic acid molecule" is intended to include DNA molecules (e.g., cDNA or genomic 
DNA), RNA molecules (e.g., mRNA), analogs of the DNA or RNA generated using 
nucleotide analogs, and derivatives, fragments and homologs thereof. The nucleic acid 
10 molecule may be single-stranded or double-stranded, but preferably is comprised double- 
stranded DNA. 

An FCTRX nucleic acid can encode a mature FCTRX polypeptide. As used herein, a 
"mature" form of a polypeptide or protein disclosed in the present invention is the product of 
a naturally occurring polypeptide or precursor form or proprotein. The naturally occurring 

15 polypeptide, precursor or proprotein includes, by way of nonlimiting example, the full length 
gene product, encoded by the corresponding gene. Alternatively, it may be defined as the 
polypeptide, precursor or proprotein encoded by an ORF described herein. The product 
"mature" form arises, again by way of nonlimiting example, as a result of one or more 
naturally occurring processing steps as they may take place within the cell, or host cell, in 

20 which the gene product arises. Examples of such processing steps leading to a "mature" form 
of a polypeptide or protein include the cleavage of the N-terminal methionine residue 
encoded by the initiation codon of an ORF, or the proteolytic cleavage of a signal peptide or 
leader sequence. Thus a mature form arising from a precursor polypeptide or protein that has 
residues 1 to N, where residue 1 is the N-terminal methionine, would have residues 2 through 

25 N remaining after removal of the N-terminal methionine. Alternatively, a mature form 
arising from a precursor polypeptide or protein having residues 1 to N 3 in which an N- 
terminal signal sequence from residue 1 to residue M is cleaved, would have the residues 
from residue M-H to residue N remaining. Further as used herein, a "mature" form of a 
polypeptide or protein may arise from a step of post-translational modification other than a 

30 proteolytic cleavage event. Such additional processes include, by way of non-limiting 

example, glycosylation, myristoylation or phosphorylation. In general, a mature polypeptide 
or protein may result from the operation of only one of these processes, or a combination of 
any of them. 
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The term "probes", as utilized herein, refers to nucleic acid sequences of variable 
length, preferably between at least about 10 nucleotides (nt), 100 nt, or as many as 
approximately, e.g., 6,000 nt, depending upon the specific use. Probes are used in the 
detection of identical, similar, or complementary nucleic acid sequences. Longer length 
5 probes are generally obtained from a natural or recombinant source, are highly specific, and 
much slower to hybridize than shorter-length oligomer probes. Probes may be single- or 
double-stranded and designed to have specificity in PCR, membrane-based hybridization 
technologies, or ELISA-like technologies. 

The term "isolated" nucleic acid molecule, as utilized herein, is one which is 

10 separated from other nucleic acid molecules which are present in the natural source of the 

nucleic acid. Preferably, an "isolated" nucleic acid is free of sequences which naturally flank 
the nucleic acid (i.e., sequences located at the 5 - and 3 r -termini of the nucleic acid) in the 
genomic DNA of the organism from which the nucleic acid is derived. For example, in 
various embodiments, the isolated FCTRX nucleic acid molecules can contain less than about 

15 5 kb, 4 kb, 3 kb, 2 kb, 1 kb, 0.5 kb or 0.1 kb of nucleotide sequences which naturally flank 
the nucleic acid molecule in genomic DNA of the cell/tissue from which the nucleic acid is 
derived (e.g., brain, heart, liver, spleen, etc.). Moreover, an "isolated" nucleic acid molecule, 
such as a cDNA molecule, can be substantially free of other cellular material or culture 
medium when produced by recombinant techniques, or of chemical precursors or other 

20 chemicals when chemically synthesized. 

A nucleic acid molecule of the invention, e.g., a nucleic acid molecule having the 
nucleotide sequence of SEQ ID NOS:l, 3, 5, 7, 9, 10, 1 1, 12, 14, 16, 18, 20, 22, and 24, or a 
complement of this aforementioned nucleotide sequence, can be isolated using standard 
molecular biology techniques and the sequence information provided herein. Using all or a 

25 portion ofthe nucleic acid sequence of SEQ ID NOS: 1,3, 5, 7, 9, 10, 11, 12, 14, 16, 18,20, 
22, and 24 as a hybridization probe, FCTRX molecules can be isolated using standard 
hybridization and cloning techniques (e.g., as described in Sambrook, et al, (eds.), 
Molecular Cloning: A Laboratory Manual 2 nd Ed., Cold Spring Harbor Laboratory 
Press, Cold Spring Harbor, NY, 1989; and Ausubel, et ah, (eds.), Current Protocols in 

30 Molecular Biology, John Wiley & Sons, New York, NY, 1993.) 

A nucleic acid of the invention can be amplified using cDNA, mRNA or alternatively, 
genomic DNA, as a template and appropriate oligonucleotide primers according to standard 
PCR amplification techniques. The nucleic acid so amplified can be cloned into an 
appropriate vector and characterized by DNA sequence analysis. Furthermore, 

126 15966-697 



oligonucleotides corresponding to FCTRX nucleotide sequences can be prepared by standard 
synthetic techniques, e.g., using an automated DNA synthesizer. 

As used herein, the term "oligonucleotide" refers to a series of linked nucleotide 
residues, which oligonucleotide has a sufficient number of nucleotide bases to be used in a 
5 PCR reaction. A short oligonucleotide sequence may be based on, or designed from, a 
genomic or cDNA sequence and is used to amplify, confirm, or reveal the presence of an 
identical, similar or complementary DNA or RNA in a particular cell or tissue. 
Oligonucleotides comprise portions of a nucleic acid sequence having about 10 nt, 50 nt, or 
100 nt in length, preferably about 15 nt to 30 nt in length. In one embodiment of the 

10 invention, an oligonucleotide comprising a nucleic acid molecule less than 100 nt in length 
would further comprise at least 6 contiguous nucleotides of SEQ ID NOS:l, 3, 5, 7, 9, 10, 1 1, 
12, 14, 16, 18, 20, 22, and 24, or a complement thereof. Oligonucleotides may be chemically 
synthesized and may also be used as probes. 

In another embodiment, an isolated nucleic acid molecule of the invention comprises 

15 a nucleic acid molecule that is a complement of the nucleotide sequence shown in SEQ ID 
NOS:l, 3, 5, 7, 9, 10, 11, 12, 14, 16, 18, 20, 22, and 24, or a portion of this nucleotide 
sequence (e.g., a fragment that can be used as a probe or primer or a fragment encoding a 
biologically-active portion of an FCTRX polypeptide). A nucleic acid molecule that is 
complementary to the nucleotide sequence shown in SEQ ID NOS:l, 3, 5, 7, 9, 10, 1 1, 12, 

20 14, 16, 18, 20, 22, and 24, is one that is sufficiently complementary to the nucleotide 

sequence shown in SEQ ID NOS:l, 3, 5, 7, 9, 10, 1 1, 12, 14, 16, 18, 20, 22, and 24, that it 
can hydrogen bond with little or no mismatches to the nucleotide sequence shown in SEQ ID 
NOS:l, 3, 5, 7, 9, 10, 11, 12, 14, 16, 18, 20, 22, and 24, thereby forming a stable duplex. 

As used herein, the term "complementary" refers to Watson-Crick or Hoogsteen base 

25 pairing between nucleotides units of a nucleic acid molecule, and the term "binding" means 
the physical or chemical interaction between two polypeptides or compounds or associated 
polypeptides or compounds or combinations thereof. Binding includes ionic, non-ionic, van 
der Waals, hydrophobic interactions, and the like. A physical interaction can be either direct 
or indirect. Indirect interactions may be through or due to the effects of another polypeptide 

30 or compound. Direct binding refers to interactions that do not take place through, or due to, 
the effect of another polypeptide or compound, but instead are without other substantial 
chemical intermediates. 

Fragments provided herein are defined as sequences of at least 6 (contiguous) nucleic 
acids or at least 4 (contiguous) amino acids, a length sufficient to allow for specific 
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hybridization in the case of nucleic acids or for specific recognition of an epitope in the case 
of amino acids, respectively, and are at most some portion less than a full length sequence. 
Fragments may be derived from any contiguous portion of a nucleic acid or amino acid 
sequence of choice. Derivatives are nucleic acid sequences or amino acid sequences formed 

5 from the native compounds either directly or by modification or partial substitution. Analogs 
are nucleic acid sequences or amino acid sequences that have a structure similar to, but not 
identical to, the native compound but differs from it in respect to certain components or side 
chains. Analogs may be synthetic or from a different evolutionary origin and may have a 
similar or opposite metabolic activity compared to wild type. Homologs are nucleic acid 

10 sequences or amino acid sequences of a particular gene that are derived from different 
species. 

Derivatives and analogs may be full length or other than full length, if the derivative 
or analog contains a modified nucleic acid or amino acid, as described below. Derivatives or 
analogs of the nucleic acids or proteins of the invention include, but are not limited to, 

1 5 molecules comprising regions that are substantially homologous to the nucleic acids or 
proteins of the invention, in various embodiments, by at least about 70%, 80%, or 95% 
identity (with a preferred identity of 80-95%) over a nucleic acid or amino acid sequence of 
identical size or when compared to an aligned sequence in which the alignment is done by a 
computer homology program known in the art, or whose encoding nucleic acid is capable of 

20 hybridizing to the complement of a sequence encoding the aforementioned proteins under 
stringent, moderately stringent, or low stringent conditions. See e.g. Ausubel, et aL 9 
Current Protocols in Molecular Biology, John Wiley & Sons, New York, NY, 1993, 
and below. 

A "homologous nucleic acid sequence" or "homologous amino acid sequence," or 
25 variations thereof, refer to sequences characterized by a homology at the nucleotide level or 
amino acid level as discussed above. Homologous nucleotide sequences encode those 
sequences coding for isoforms of FCTRX polypeptides. Isoforms can be expressed in 
different tissues of the same organism as a result of, for example, alternative splicing of 
RNA. Alternatively, isoforms can be encoded by different genes. In the invention, 
30 homologous nucleotide sequences include nucleotide sequences encoding for an FCTRX 

polypeptide of species other than humans, including, but not limited to: vertebrates, and thus 
can include, e.g., frog, mouse, rat, rabbit, dog, cat cow, horse, and other organisms. 
Homologous nucleotide sequences also include, but are not limited to, naturally occurring 
allelic variations and mutations of the nucleotide sequences set forth herein. A homologous 
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nucleotide sequence does not, however, include the exact nucleotide sequence encoding 
human FCTRX protein. Homologous nucleic acid sequences include those nucleic acid 
sequences that encode conservative amino acid substitutions (see below) in SEQ ID NOS:2, 
4, 6, 8, 13, 15, 17, 19, 21, 23, and 25, as well as a polypeptide possessing FCTRX biological 

5 activity. Various biological activities of the FCTRX proteins are described below. 

An FCTRX polypeptide is encoded by the open reading frame ("ORF") of an FCTRX 
nucleic acid. An ORF corresponds to a nucleotide sequence that could potentially be 
translated into a polypeptide. A stretch of nucleic acids comprising an ORF is uninterrupted 
by a stop codon. An ORF that represents the coding sequence for a full protein begins with 

10 an ATG "start" codon and terminates with one of the three "stop" codons, namely, TAA, 
TAG, or TGA. For the purposes of this invention, an ORF may be any part of a coding 
sequence, with or without a start codon, a stop codon, or both. For an ORF to be considered 
as a good candidate for coding for a bona fide cellular protein, a minimum size requirement is 
often set, e.g., a stretch of DNA that would encode a protein of 50 amino acids or more. 

15 The nucleotide sequences determined from the cloning of the human FCTRX genes 

allows for the generation of probes and primers designed for use in identifying and/or cloning 
FCTRX homologues in other cell types, e.g. from other tissues, as well as FCTRX 
homologues from other vertebrates. The probe/primer typically comprises substantially 
purified oligonucleotide. The oligonucleotide typically comprises a region of nucleotide 

20 sequence that hybridizes under stringent conditions to at least about 12, 25, 50, 100, 150, 200, 
250, 300, 350 or 400 consecutive sense strand nucleotide sequence of SEQ ID NOS:l, 3, 5, 7, 
9, 10, 1 1, 12, 14, 16, 18, 20, 22, and 24; or an anti-sense strand nucleotide sequence of SEQ 
ID NOS:l, 3, 5, 7, 9, 10, 1 1, 12, 14, 16, 18, 20, 22, and 24; or of a naturally occurring mutant 
of SEQIDNOS:l, 3, 5, 7, 9, 10, 11, 12, 14, 16, 18, 20, 22, and 24. 

25 Probes based on the human FCTRX nucleotide sequences can be used to detect 

transcripts or genomic sequences encoding the same or homologous proteins. In various 
embodiments, the probe further comprises a label group attached thereto, e.g. the label group 
can be a radioisotope, a fluorescent compound, an enzyme, or an enzyme co-factor. Such 
probes can be used as a part of a diagnostic test kit for identifying cells or tissues which mis- 

30 express an FCTRX protein, such as by measuring a level of an FCTRX-encoding nucleic acid 
in a sample of cells from a subject e.g., detecting FCTRX mRNA levels or determining 
whether a genomic FCTRX gene has been mutated or deleted. 

"A polypeptide having a biologically-active portion of an FCTRX polypeptide" refers 
to polypeptides exhibiting activity similar, but not necessarily identical to, an activity of a 
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polypeptide of the invention, including mature forms, as measured in a particular biological 
assay, with or without dose dependency. A nucleic acid fragment encoding a "biologically- 
active portion of FCTRX" can be prepared by isolating a portion of SEQ ID NOS:l, 3, 5, 7, 
9, 10, 1 1, 12, 14, 16, 18, 20, 22, and 24, that encodes a polypeptide having an FCTRX 
5 biological activity (the biological activities of the FCTRX proteins are described below), 
expressing the encoded portion of FCTRX protein (e.g., by recombinant expression in vitro) 
and assessing the activity of the encoded portion of FCTRX. 

FCTRX Nucleic Acid and Polypeptide Variants 

The invention further encompasses nucleic acid molecules that differ from the 

10 nucleotide sequences shown in SEQ ID NOS:l, 3, 5, 7, 9, 10, 11, 12, 14, 16, 18, 20, 22, and 
24, due to degeneracy of the genetic code and thus encode the same FCTRX proteins as that 
encoded by the nucleotide sequences shown in SEQ ID NO NOS:l, 3, 5, 7, 9, 10, 1 1, 12, 14, 
16, 18, 20, 22, and 24. In another embodiment, an isolated nucleic acid molecule of the 
invention has a nucleotide sequence encoding a protein having an amino acid sequence 

15 shown in SEQ ID NOS:2, 4, 6, 8, 13, 15, 17, 19, 21, 23, and 25. 

In addition to the human FCTRX nucleotide sequences shown in SEQ ID NOS: 1, 3, 
5, 7, 9, 10, 1 1, 12, 14, 16, 18, 20, 22, and 24, it will be appreciated by those skilled in the art 
that DNA sequence polymorphisms that lead to changes in the amino acid sequences of the 
FCTRX polypeptides may exist within a population (e.g., the human population). Such 

20 genetic polymorphism in the FCTRX genes may exist among individuals within a population 
due to natural allelic variation. As used herein, the terms "gene" and "recombinant gene" 
refer to nucleic acid molecules comprising an open reading frame (ORF) encoding an 
FCTRX protein, preferably a vertebrate FCTRX protein. Such natural allelic variations can 
typically result in 1-5% variance in the nucleotide sequence of the FCTRX genes. Any and 

25 all such nucleotide variations and resulting amino acid polymorphisms in the FCTRX 
polypeptides, which are the result of natural allelic variation and that do not alter the 
functional activity of the FCTRX polypeptides, are intended to be within the scope of the 
invention. 

Moreover, nucleic acid molecules encoding FCTRX proteins from other species, and 
30 thus that have a nucleotide sequence that differs from the human sequence of SEQ ID NOS: 1, 
3, 5, 7, 9, 10, 1 1, 12, 14, 16, 18, 20, 22, and 24, are intended to be within the scope of the 
invention. Nucleic acid molecules corresponding to natural allelic variants and homologues 
of the FCTRX cDNAs of the invention can be isolated based on their homology to the human 
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FCTRX nucleic acids disclosed herein using the human cDNAs, or a portion thereof, as a 
hybridization probe according to standard hybridization techniques under stringent 
hybridization conditions. 

Accordingly, in another embodiment, an isolated nucleic acid molecule of the 
5 invention is at least 6 nucleotides in length and hybridizes under stringent conditions to the 
nucleic acid molecule comprising the nucleotide sequence of SEQ IDNOSrl, 3, 5, 7, 9, 10, 
11, 12, 14, 16, 18, 20, 22, and 24. In another embodiment, the nucleic acid is at least 10, 25, 
50, 100, 250, 500, 750, 1000, 1500, or 2000 or more nucleotides in length. In yet another 
embodiment, an isolated nucleic acid molecule of the invention hybridizes to the coding 

10 region. As used herein, the term "hybridizes under stringent conditions" is intended to 

describe conditions for hybridization and washing under which nucleotide sequences at least 
60% homologous to each other typically remain hybridized to each other. 

Homologs (i.e., nucleic acids encoding FCTRX proteins derived from species other 
than human) or other related sequences (e.g., paralogs) can be obtained by low, moderate or 

15 high stringency hybridization with all or a portion of the particular human sequence as a 
probe using methods well known in the art for nucleic acid hybridization and cloning. 

As used herein, the phrase "stringent hybridization conditions" refers to conditions 
under which a probe, primer or oligonucleotide will hybridize to its target sequence, but to no 
other sequences. Stringent conditions are sequence-dependent and will be different in 

20 different circumstances. Longer sequences hybridize specifically at higher temperatures than 
shorter sequences. Generally, stringent conditions are selected to be about 5°C lower than the 
thermal melting point (Tm) for the specific sequence at a defined ionic strength and pH. The 
Tm is the temperature (under defined ionic strength, pH and nucleic acid concentration) at 
which 50% of the probes complementary to the target sequence hybridize to the target 

25 sequence at equilibrium. Since the target sequences are generally present at excess, at Tm, 
50% of the probes are occupied at equilibrium. Typically, stringent conditions will be those 
in which the salt concentration is less than about 1.0 M sodium ion, typically about 0.01 to 
1.0 M sodium ion (or other salts) at 

pH 7.0 to 8.3 and the temperature is at least about 30°C for short probes, primers or 
30 oligonucleotides (e.g., 10 nt to 50 nt) and at least about 60°C for longer probes, primers and 
oligonucleotides. Stringent conditions may also be achieved with the addition of 
destabilizing agents, such as formamide. 

Stringent conditions are known to those skilled in the art and can be found in Ausubel, 
et ah, (eds.), Current Protocols in Molecular Biology, John Wiley & Sons, N.Y. 
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(1989), 6.3.1-6.3.6. Preferably, the conditions are such that sequences at least about 65%, 
70%, 75%, 85%, 90%, 95%, 98%, or 99% homologous to each other typically remain 
hybridized to each other. A non-limiting example of stringent hybridization conditions are 
hybridization in a high salt buffer comprising 6X SSC, 50 mM Tris-HCl (pH 7.5), 1 mM 
5 EDTA, 0.02% PVP, 0.02% Ficoll, 0.02% BSA, and 500 mg/ml denatured salmon sperm 
DNA at 65°C, followed by one or more washes in 0.2X SSC, 0.01% BSA at 50°C. An 
isolated nucleic acid molecule of the invention that hybridizes under stringent conditions to 
the sequences of SEQ ID NOS:l, 3, 5, 7, 9, 10, 1 1, 12, 14, 16, 18, 20, 22, and 24, corresponds 
to a naturally-occurring nucleic acid molecule. As used herein, a "naturally-occurring" 

1 0 nucleic acid molecule refers to an RNA or DNA molecule having a nucleotide sequence that 
occurs in nature (e.g., encodes a natural protein). 

In a second embodiment, a nucleic acid sequence that is hybridizable to the nucleic 
acid molecule comprising the nucleotide sequence of SEQ ID NOS:l, 3, 5, 7, 9, 10, 1 1, 12, 
14, 16, 18, 20, 22, and 24, or fragments, analogs or derivatives thereof, under conditions of 

1 5 moderate stringency is provided. A non-limiting example of moderate stringency 

hybridization conditions are hybridization in 6X SSC, 5X Denhardfs solution, 0.5% SDS and 
100 mg/ml denatured salmon sperm DNA at 55°C, followed by one or more washes in 
IX SSC, 0.1% SDS at 37°C. Other conditions of moderate stringency that may be used are 
well-known within the art. See, e.g., Ausubel, et al (eds.), 1993, Current Protocols in 

20 Molecular Biology, John Wiley & Sons, NY, and Kriegler, 1990; Gene Transfer and 
Expression, A Laboratory Manual, Stockton Press, NY. 

In a third embodiment, a nucleic acid that is hybridizable to the nucleic acid molecule 
comprising the nucleotide sequences of SEQ ID NOS:l, 3, 5, 7, 9, 10, 1 1, 12, 14, 16, 18, 20, 
22, and 24, or fragments, analogs or derivatives thereof, under conditions of low stringency, 

25 is provided. A non-limiting example of low stringency hybridization conditions are 

hybridization in 35% formamide, 5X SSC, 50 mM Tris-HCl (pH 7.5), 5 mM EDTA, 0.02% 
PVP, 0.02% Ficoll, 0.2% BSA, 100 mg/ml denatured salmon sperm DNA, 10% (wt/vol) 
dextran sulfate at 40°C, followed by one or more washes in 2X SSC, 25 mM Tris-HCl (pH 
7.4), 5 mM EDTA, and 0.1% SDS at 50°C. Other conditions of low stringency that may be 

30 used are well known in the art (e.g., as employed for cross-species hybridizations). See, e.g., 
Ausubel, et al (eds.), 1 993, Current Protocols in Molecular Biology, John Wiley & 
Sons, NY, and Kriegler, 1990, Gene Transfer and Expression, A Laboratory Manual, 
Stockton Press, NY; Shilo and Weinberg, 1981. Proc Natl Acad Sci USA 78: 6789-6792. 
Conservative Mutations 
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In addition to naturally-occurring allelic variants of FCTRX sequences that may exist 
in the population, the skilled artisan will further appreciate that changes can be introduced by 
mutation into the nucleotide sequences of SEQ ID NO NOS:l, 3, 5, 7, 9, 10, 1 1, 12, 14, 16, 
1 8, 20, 22, and 24, thereby leading to changes in the amino acid sequences of the encoded 
5 FCTRX proteins, without altering the functional ability of said FCTRX proteins. For 

example, nucleotide substitutions leading to amino acid substitutions at "non-essential" amino 
acid residues can be made in the sequence of SEQ ID NOS:2, 4, 6, 8, 13, 15, 17, 19, 21, 23, 
and 25. A "non-essential" amino acid residue is a residue that can be altered from the 
wild-type sequences of the FCTRX proteins without altering their biological activity, whereas 

10 an "essential" amino acid residue is required for such biological activity. For example, amino 
acid residues that are conserved among the FCTRX proteins of the invention are predicted to 
be particularly non-amenable to alteration. Amino acids for which conservative substitutions 
can be made are well-known within the art. 

Another aspect of the invention pertains to nucleic acid molecules encoding FCTRX 

15 proteins that contain changes in amino acid residues that are not essential for activity. Such 
FCTRX proteins differ in amino acid sequence from SEQ ID NOS:2, 4, 6, 8, 13, 15, 17, 19, 
21 , 23, and 25, yet retain biological activity. In one embodiment, the isolated nucleic acid 
molecule comprises a nucleotide sequence encoding a protein, wherein the protein comprises 
an amino acid sequence at least about 45% homologous to the amino acid sequences of SEQ 

20 ID NOS:2, 4, 6, 8, 13, 15, 17, 19, 21, 23, and 25. Preferably, the protein encoded by the 
nucleic acid molecule is at least about 60% homologous to SEQ ID NOS:2, 4, 6, 8, 13, 15, 
17, 19, 21, 23, and 25; more preferably at least about 70% homologous to SEQ ID NOS:2, 4, 
6, 8, 13, 15, 17, 19, 21, 23, and 25; still more preferably at least about 80% homologous to 
SEQ ID NOS:2, 4, 6, 8, 13, 15, 17, 19, 21, 23, and 25; even more preferably at least about 

25 90% homologous to SEQ ID NOS:2, 4, 6, 8, 13, 15, 17, 19, 21, 23, and 25; and most 

preferably at least about 95% homologous to SEQ ID NOS:2, 4, 6, 8, 13, 15, 17, 19, 21, 23, 
and 25. 

An isolated nucleic acid molecule encoding an FCTRX protein homologous to the 
protein of SEQ ID NOS:2, 4, 6, 8, 13, 15, 17, 19, 21, 23, and 25, can be created by 
30 introducing one or more nucleotide substitutions, additions or deletions into the nucleotide 
sequence of SEQ ID NOS:l, 3, 5, 7, 9, 10, 11, 12, 14, 16, 18, 20, 22, and 24, such that one or 
more amino acid substitutions, additions or deletions are introduced into the encoded protein. 

Mutations can be introduced into SEQ ID NOS:2, 4, 6, 8, 13, 15, 17, 19, 21, 23, and 
25, by standard techniques, such as site-directed mutagenesis and PCR-mediated 
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mutagenesis. Preferably, conservative amino acid substitutions are made at one or more 
predicted, non-essential amino acid residues. A "conservative amino acid substitution" is one 
in which the amino acid residue is replaced with an amino acid residue having a similar side 
chain. Families of amino acid residues having similar side chains have been defined within 

5 the art. These families include amino acids with basic side chains (e.g., lysine, arginine, 
histidine), acidic side chains (e.g., aspartic acid, glutamic acid), uncharged polar side chains 
(e.g., glycine, asparagine, glutamine, serine, threonine, tyrosine, cysteine), nonpolar side 
chains (e.g., alanine, valine, leucine, isoleucine, proline, phenylalanine, methionine, 
tryptophan), beta-branched side chains (e.g., threonine, valine, isoleucine) and aromatic side 

10 chains (e.g., tyrosine, phenylalanine, tryptophan, histidine). Thus, a predicted non-essential 
amino acid residue in the FCTRX protein is replaced with another amino acid residue from 
the same side chain family. Alternatively, in another embodiment, mutations can be 
introduced randomly along all or part of an FCTRX coding sequence, such as by saturation 
mutagenesis, and the resultant mutants can be screened for FCTRX biological activity to 

15 identify mutants that retain activity. Following mutagenesis of SEQ ID NOS:2, 4, 6, 8, 13, 
15, 17, 19, 21, 23, and 25, the encoded protein can be expressed by any recombinant 
technology known in the art and the activity of the protein can be determined. 

The relatedness of amino acid families may also be determined based on side chain 
interactions. Substituted amino acids may be fully conserved "strong" residues or fully 

20 conserved "weak" residues. The "strong" group of conserved amino acid residues may be any 
one of the following groups: STA, NEQK, NHQK, NDEQ, QHRK, MILV, MILF, HY, 
FYW, wherein the single letter amino acid codes are grouped by those amino acids that may 
be substituted for each other. Likewise, the "weak" group of conserved residues may be any 
one of the following: CSA, ATV, SAG, STNK, STPA, SGND, SNDEQK, NDEQHK, 

25 NEQHRK, VLIM, HFY, wherein the letters within each group represent the single letter 
amino acid code. 

In one embodiment, a mutant FCTRX protein can be assayed for (i) the ability to form 
proteimprotein interactions with other FCTRX proteins, other cell-surface proteins, or 
biologically-active portions thereof, (//) complex formation between a mutant FCTRX protein 
30 and an FCTRX ligand; or (Hi) the ability of a mutant FCTRX protein to bind to an 

intracellular target protein or biologically-active portion thereof; (e.g. avidin proteins). 

In yet another embodiment, a mutant FCTRX protein can be assayed for the ability to 
regulate a specific biological function (e.g., regulation of insulin release). 
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Antisense Nucleic Acids 

Another aspect of the invention pertains to isolated antisense nucleic acid molecules 
that are hybridizable to or complementary to the nucleic acid molecule comprising the 
nucleotide sequence of SEQ ID NOS:l, 3, 5, 7, 9, 10, 1 1, 12, 14, 16, 18, 20, 22, and 24, or 

5 fragments, analogs or derivatives thereof An "antisense" nucleic acid comprises a nucleotide 
sequence that is complementary to a "sense" nucleic acid encoding a protein (e.g., 
complementary to the coding strand of a double-stranded cDNA molecule or complementary 
to an mRNA sequence). In specific aspects, antisense nucleic acid molecules are provided 
that comprise a sequence complementary to at least about 10, 25, 50, 100, 250 or 500 

10 nucleotides or an entire FCTRX coding strand, or to only a portion thereof Nucleic acid 
molecules encoding fragments, homologs, derivatives and analogs of an FCTRX protein of 
SEQ ID NOS:2, 4, 6, 8, 13, 15, 17, 19, 21, 23, and 25; or antisense nucleic acids 
complementary to an FCTRX nucleic acid sequence of SEQ ID NOS:l, 3, 5, 7, 9, 10, 11, 12, 
14, 16, 18, 20, 22, and 24, are additionally provided. 

15 In one embodiment, an antisense nucleic acid molecule is antisense to a "coding 

region" of the coding strand of a nucleotide sequence encoding an FCTRX protein. The term 
"coding region" refers to the region of the nucleotide sequence comprising codons which are 
translated into amino acid residues. In another embodiment, the antisense nucleic acid 
molecule is antisense to a "noncoding region" of the coding strand of a nucleotide sequence 

20 encoding the FCTRX protein. The term "noncoding region" refers to 5 1 and 3' sequences 

which flank the coding region that are not translated into amino acids (i.e., also referred to as 
5* and 3 r untranslated regions). 

Given the coding strand sequences encoding the FCTRX protein disclosed herein, 
antisense nucleic acids of the invention can be designed according to the rules of Watson and 

25 Crick or Hoogsteen base pairing. The antisense nucleic acid molecule can be complementary 
to the entire coding region of FCTRX mRNA, but more preferably is an oligonucleotide that 
is antisense to only a portion of the coding or noncoding region of FCTRX mRNA. For 
example, the antisense oligonucleotide can be complementary to the region surrounding the 
translation start site of FCTRX mRNA. An antisense oligonucleotide can be, for example, 

30 about 5, 10, 15, 20, 25, 30, 35, 40, 45 or 50 nucleotides in length. An antisense nucleic acid 
of the invention can be constructed using chemical synthesis or enzymatic ligation reactions 
using procedures known in the art. For example, an antisense nucleic acid (e.g., an antisense 
oligonucleotide) can be chemically synthesized using naturally-occurring nucleotides or 
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variously modified nucleotides designed to increase the biological stability of the molecules 
or to increase the physical stability of the duplex formed between the antisense and sense 
nucleic acids (e.g., phosphorothioate derivatives and acridine substituted nucleotides can be 
used). 

5 Examples of modified nucleotides that can be used to generate the antisense nucleic 

acid include: 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, 
xanthine, 4-acetylcytosine, 5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyl- 
2-thiouridine, 5-carboxymethylaminomethyluracil, dihydrouracil, beta-D-galactosylqueosine, 
inosine, N6-isopentenyladenine, 1-methylguanine, 1-methylinosine, 2,2-dimethylguanine, 

10 2-methyladenine, 2-methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 
7-methylguanine, 5-methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil ? 
beta-D-mannosylqueosine, 5-methoxycarboxymethyluracil, 5-methoxyuracil, 
2-methylthio-N6-isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, 
pseudouracil, queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 

1 5 5-methyluracil, uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 
5-methyl-2-thiouracil ? 3-(3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 
2,6-diaminopurine. Alternatively, the antisense nucleic acid can be produced biologically 
using an expression vector into which a nucleic acid has been subcloned in an antisense 
orientation (z.e., RNA transcribed from the inserted nucleic acid will be of an antisense 

20 orientation to a target nucleic acid of interest, described further in the following subsection). 

The antisense nucleic acid molecules of the invention are typically administered to a 
subject or generated in situ such that they hybridize with or bind to cellular mRNA and/or 
genomic DNA encoding an FCTRX protein to thereby inhibit expression of the protein (e.g., 
by inhibiting transcription and/or translation). The hybridization can be by conventional 

25 nucleotide complementarity to form a stable duplex, or, for example, in the case of an 

antisense nucleic acid molecule that binds to DNA duplexes, through specific interactions in 
the major groove of the double helix. An example of a route of administration of antisense 
nucleic acid molecules of the invention includes direct injection at a tissue site. 
Alternatively, antisense nucleic acid molecules can be modified to target selected cells and 

30 then administered systemically. For example, for systemic administration, antisense 

molecules can be modified such that they specifically bind to receptors or antigens expressed 
on a selected cell surface (e.g., by linking the antisense nucleic acid molecules to peptides or 
antibodies that bind to cell surface receptors or antigens). The antisense nucleic acid 
molecules can also be delivered to cells using the vectors described herein. To achieve 
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sufficient nucleic acid molecules, vector constructs in which the antisense nucleic acid 
molecule is placed under the control of a strong pol II or pol III promoter are preferred. 

In yet another embodiment, the antisense nucleic acid molecule of the invention is an 
a-anomeric nucleic acid molecule. An a-anomeric nucleic acid molecule forms specific 

5 double-stranded hybrids with complementary RNA in which, contrary to the usual P-units, 
the strands run parallel to each other. See, e.g., Gaultier, et al, 1987. Nucl. Acids Res. 15: 
6625-6641 . The antisense nucleic acid molecule can also comprise a 
2'-o-methylribonucleotide (see, e.g., Inoue, et al 1987. Nucl Acids Res. 15: 6131-6148) or a 
chimeric RNA-DNA analogue (see, e.g., Inoue, et al, 1987. FEES Lett. 215: 327-330. 

1 0 Ribozy mes and PNA Moieties 

Nucleic acid modifications include, by way of non-limiting example, modified bases, 
and nucleic acids whose sugar phosphate backbones are modified or derivatized. These 
modifications are carried out at least in part to enhance the chemical stability of the modified 
nucleic acid, such that they may be used, for example, as antisense binding nucleic acids in 

15 therapeutic applications in a subject 

In one embodiment, an antisense nucleic acid of the invention is a ribozyme. 
Ribozymes are catalytic RNA molecules with ribonuc lease activity that are capable of 
cleaving a single-stranded nucleic acid, such as an mRNA, to which they have a 
complementary region. Thus, ribozymes (e.g., hammerhead ribozymes as described in 

20 Haselhoff and Gerlach 1988. Nature 334: 585-591) can be used to catalytically cleave 

FCTRX mRNA transcripts to thereby inhibit translation of FCTRX mRNA. A ribozyme 
having specificity for an FCTRX-encoding nucleic acid can be designed based upon the 
nucleotide sequence of an FCTRX cDNA disclosed herein (i.e., SEQ ID NOS:l, 3, 5, 7, 9, 
10, 1 1, 12, 14, 16, 18, 20, 22, and 24). For example, a derivative of a Tetrahymena L-19 IVS 

25 RNA can be constructed in which the nucleotide sequence of the active site is complementary 
to the nucleotide sequence to be cleaved in an FCTRX-encoding mRNA. See, e.g., U.S. 
Patent 4,987,071 to Cech, et al and U.S. Patent 5,1 16,742 to Cech, et al FCTRX mRNA 
can also be used to select a catalytic RNA having a specific ribonuclease activity from a pool 
of RNA molecules. See, e.g., Bartel et al, (1993) Science 261:141 1-1418. 

30 Alternatively, FCTRX gene expression can be inhibited by targeting nucleotide 

sequences complementary to the regulatory region of the FCTRX nucleic acid (e.g., the 
FCTRX promoter and/or enhancers) to form triple helical structures that prevent transcription 
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of the FCTRX gene in target cells. See, e.g., Helene, 1991. Anticancer Drug Des. 6: 569-84; 
Helene, et al 1992. Ann. K Y. Acad ScL 660: 27-36; Maher, 1992. Bioassays 14: 807-15. 

In various embodiments, the FCTRX nucleic acids can be modified at the base 
moiety, sugar moiety or phosphate backbone to improve, e.g., the stability, hybridization, or 

5 solubility of the molecule. For example, the deoxyribose phosphate backbone of the nucleic 
acids can be modified to generate peptide nucleic acids. See, e.g., Hyrup, et al, 1996. Bioorg 
Med Chem 4: 5-23. As used herein, the terms "peptide nucleic acids" or "PNAs" refer to 
nucleic acid mimics (e.g., DNA mimics) in which the deoxyribose phosphate backbone is 
replaced by a pseudopeptide backbone and only the four natural nucleobases are retained. 

10 The neutral backbone of PNAs has been shown to allow for specific hybridization to DNA 
and RNA under conditions of low ionic strength. The synthesis of PNA oligomers can be 
performed using standard solid phase peptide synthesis protocols as described in Hyrup, et 
al, 1996. supra; Perry-O'Keefe, et al, 1996. Proc. Natl Acad ScL USA 93: 14670-14675. 
PNAs of FCTRX can be used in therapeutic and diagnostic applications. For 

15 example, PNAs can be used as antisense or antigene agents for sequence-specific modulation 
of gene expression by, e.g., inducing transcription or translation arrest or inhibiting 
replication. PNAs of FCTRX can also be used, for example, in the analysis of single base 
pair mutations in a gene (e.g., PNA directed PCR clamping; as artificial restriction enzymes 
when used in combination with other enzymes, e.g., Si nucleases {see, Hyrup, et al, 

20 1996. supra); or as probes or primers for DNA sequence and hybridization (see, Hyrup, et al, 
1996, supra; Perry-O f Keefe, et al, 1996. supra). 

In another embodiment, PNAs of FCTRX can be modified, e.g., to enhance their 
stability or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the 
formation of PNA-DNA chimeras, or by the use of liposomes or other techniques of drug 

25 delivery known in the art. For example, PNA-DNA chimeras of FCTRX can be generated 

that may combine the advantageous properties of PNA and DNA. Such chimeras allow DNA 
recognition enzymes (e.g., RNase H and DNA polymerases) to interact with the DNA portion 
while the PNA portion would provide high binding affinity and specificity. PNA-DNA 
chimeras can be linked using linkers of appropriate lengths selected in terms of base stacking, 

30 number of bonds between the nucleobases, and orientation {see, Hyrup, etal., 1996. supra). 
The synthesis of PNA-DNA chimeras can be performed as described in Hyrup, et al, 1996. 
supra and Finn, et al, 1996. Nucl Acids Res 24: 3357-3363. For example, a DNA chain can 
be synthesized on a solid support using standard phosphoramidite coupling chemistry, and 
modified nucleoside analogs, e.g., 5 ! -(4-methoxytrityl)amino-5'-deoxy-thymidine 
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phosphoramidite, can be used between the PNA and the 5' end of DNA. See, e.g., Mag, et 
al, 1989. Nucl Acid Res 17: 5973-5988, PNA monomers are then coupled in a stepwise 
manner to produce a chimeric molecule with a 5* PNA segment and a 3* DNA segment. See, 
e.g., Finn, et al., 1996. supra. Alternatively, chimeric molecules can be synthesized with a 5 f 
5 DNA segment and a 3' PNA segment. See, e.g., Petersen, et al, 1975. Bioorg. Med. Chem. 
Lett. 5: 1119-11124. 

In other embodiments, the oligonucleotide may include other appended groups such 
as peptides (e.g., for targeting host cell receptors in vivo), or agents facilitating transport 
across the cell membrane (see, e.g., Letsinger, et al., 1989. Proc. Natl Acad. Sci. U.S.A. 86: 

10 6553-6556; Lemaitre, et ah, 1987. Proc. Natl Acad. Sci. 84: 648-652; PCT Publication No. 
WO88/09810) or the blood-brain barrier (see, e.g., PCT Publication No. WO 89/10134). In 
addition, oligonucleotides can be modified with hybridization triggered cleavage agents (see, 
e.g., Krol, et al, 1988. BioTechniques 6:958-976) or intercalating agents (see, e.g., Zon, 
1988. Pharm. Res. 5: 539-549). To this end, the oligonucleotide may be conjugated to 

1 5 another molecule, e.g., a peptide, a hybridization triggered cross-linking agent, a transport 
agent, a hybridization-triggered cleavage agent, and the like. 

FCTRX Polypeptides 

A polypeptide according to the invention includes a polypeptide including the amino 
acid sequence of FCTRX polypeptides whose sequences are provided in SEQ ID NOS:2, 4, 

20 6, 8, 13, 15, 17, 19, 21, 23, and 25. The invention also includes a mutant or variant protein 
any of whose residues may be changed from the corresponding residues shown in SEQ ID 
NOS:2, 4, 6, 8, 13, 15, 17, 19, 21, 23, and 25, while still encoding a protein that maintains its 
FCTRX activities and physiological functions, or a functional fragment thereof. 

In general, an FCTRX variant that preserves FCTRX-like function includes any 

25 variant in which residues at a particular position in the sequence have been substituted by 
other amino acids, and further include the possibility of inserting an additional residue or 
residues between two residues of the parent protein as well as the possibility of deleting one 
or more residues from the parent sequence. Any amino acid substitution, insertion, or 
deletion is encompassed by the invention. In favorable circumstances, the substitution is a 

30 conservative substitution as defined above. 

One aspect of the invention pertains to isolated FCTRX proteins, and biologically- 
active portions thereof, or derivatives, fragments, analogs or homologs thereof. Also 
provided are polypeptide fragments suitable for use as immunogens to raise anti-FCTRX 
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antibodies. In one embodiment, native FCTRX proteins can be isolated from cells or tissue 
sources by an appropriate purification scheme using standard protein purification techniques. 
In another embodiment, FCTRX proteins are produced by recombinant DNA techniques. 
Alternative to recombinant expression, an FCTRX protein or polypeptide can be synthesized 

5 chemically using standard peptide synthesis techniques. 

An "isolated" or "purified" polypeptide or protein or biologically-active portion 
thereof is substantially free of cellular material or other contaminating proteins from the cell 
or tissue source from which the FCTRX protein is derived, or substantially free from 
chemical precursors or other chemicals when chemically synthesized. The language 

10 "substantially free of cellular material" includes preparations of FCTRX proteins in which the 
protein is separated from cellular components of the cells from which it is isolated or 
recombinantly-produced. In one embodiment, the language "substantially free of cellular 
material" includes preparations of FCTRX proteins having less than about 30% (by dry 
weight) of non-FCTRX proteins (also referred to herein as a "contaminating protein"), more 

15 preferably less than about 20% of non-FCTRX proteins, still more preferably less than about 
10% of non-FCTRX proteins, and most preferably less than about 5% of non-FCTRX 
proteins. When the FCTRX protein or biologically-active portion thereof is recombinantly- 
produced, it is also preferably substantially free of culture medium, i.e., culture medium 
represents less than about 20%, more preferably less than about 10%, and most preferably 

20 less than about 5% of the volume of the FCTRX protein preparation. 

The language "substantially free of chemical precursors or other chemicals" includes 
preparations of FCTRX proteins in which the protein is separated from chemical precursors 
or other chemicals that are involved in the synthesis of the protein. In one embodiment, the 
language "substantially free of chemical precursors or other chemicals" includes preparations 

25 of FCTRX proteins having less than about 30% (by dry weight) of chemical precursors or 
non-FCTRX chemicals, more preferably less than about 20% chemical precursors or 
non-FCTRX chemicals, still more preferably less than about 10% chemical precursors or 
non-FCTRX chemicals, and most preferably less than about 5% chemical precursors or 
non-FCTRX chemicals. 

30 Biologically-active portions of FCTRX proteins include peptides comprising amino 

acid sequences sufficiently homologous to or derived from the amino acid sequences of the 
FCTRX proteins (e.g., the amino acid sequence shown in SEQ ID NOS:2, 4, 6, 8, 13, 15, 17, 
19, 21, 23, and 25) that include fewer amino acids than the full-length FCTRX proteins, and 
exhibit at least one activity of an FCTRX protein. Typically, biologically-active portions 

140 15966-697 



comprise a domain or motif with at least one activity of the FCTRX protein. A biologically- 
active portion of an FCTRX protein can be a polypeptide which is, for example, 10, 25, 50, 
100 or more amino acid residues in length. 

Moreover, other biologically-active portions, in which other regions of the protein are 

5 deleted, can be prepared by recombinant techniques and evaluated for one or more of the 
functional activities of a native FCTRX protein. 

In an embodiment, the FCTRX protein has an amino acid sequence shown in SEQ ID 
NOS:2, 4, 6, 8, 13, 15, 17, 19, 21, 23, and 25. In other embodiments, the FCTRX protein is 
substantially homologous to SEQ ID NOS:2, 4, 6, 8, 13, 15, 17, 19, 21, 23, and 25, and 

10 retains the functional activity of the protein of SEQ ID NOS:2, 4, 6, 8, 13, 15, 17, 19, 21, 23, 
and 25, yet differs in amino acid sequence due to natural allelic variation or mutagenesis, as 
described in detail, below. Accordingly, in another embodiment, the FCTRX protein is a 
protein that comprises an amino acid sequence at least about 45% homologous to the amino 
acid sequence of SEQ ID NOS:2, 4, 6, 8, 13, 15, 17, 19, 21, 23, and 25, and retains the 

15 functional activity of the FCTRX proteins of SEQ IDNOS:2, 4, 6, 8, 13, 15, 17, 19, 21, 23, 
and 25. 

Determining Homology Between Two or More Sequences 
To determine the percent homology of two amino acid sequences or of two nucleic 
acids, the sequences are aligned for optimal comparison purposes {e.g., gaps can be 

20 introduced in the sequence of a first amino acid or nucleic acid sequence for optimal 
alignment with a second amino or nucleic acid sequence). The amino acid residues or 
nucleotides at corresponding amino acid positions or nucleotide positions are then compared. 
When a position in the first sequence is occupied by the same amino acid residue or 
nucleotide as the corresponding position in the second sequence, then the molecules are 

25 homologous at that position {i.e., as used herein amino acid or nucleic acid "homology" is 
equivalent to amino acid or nucleic acid "identity"). 

The nucleic acid sequence homology may be determined as the degree of identity 
between two sequences. The homology may be determined using computer programs known 
in the art, such as GAP software provided in the GCG program package. See, Needleman 

30 and Wunsch, 1970. JMolBiol 48: 443-453. Using GCG GAP software with the following 
settings for nucleic acid sequence comparison: GAP creation penalty of 5.0 and GAP 
extension penalty of 0.3, the coding region of the analogous nucleic acid sequences referred 
to above exhibits a degree of identity preferably of at least 70%, 75%, 80%, 85%, 90%, 95%, 
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98%, or 99%, with the CDS (encoding) part of the DNA sequence shown in SEQ ID NOS:l, 
3, 5, 7, 9, 10, 11, 12, 14, 16, 18, 20, 22, and 24. 

The term "sequence identity" refers to the degree to which two polynucleotide or 
polypeptide sequences are identical on a residue-by-residue basis over a particular region of 

5 comparison. The term "percentage of sequence identity" is calculated by comparing two 
optimally aligned sequences over that region of comparison, determining the number of 
positions at which the identical nucleic acid base (e.g., A, T, C, G, U, or I, in the case of 
nucleic acids) occurs in both sequences to yield the number of matched positions, dividing 
the number of matched positions by the total number of positions in the region of comparison 

10 (i.e., the window size), and multiplying the result by 100 to yield the percentage of sequence 
identity. The term "substantial identity" as used herein denotes a characteristic of a 
polynucleotide sequence, wherein the polynucleotide comprises a sequence that has at least 
80 percent sequence identity, preferably at least 85 percent identity and often 90 to 95 percent 
sequence identity, more usually at least 99 percent sequence identity as compared to a 

1 5 reference sequence over a comparison region. 
Chimeric and Fusion Proteins 

The invention also provides FCTRX chimeric or fusion proteins. As used herein, an 
FCTRX "chimeric protein" or "fusion protein" comprises an FCTRX polypeptide 
operatively-linked to a non-FCTRX polypeptide. An "FCTRX polypeptide" refers to a 

20 polypeptide having an amino acid sequence corresponding to an FCTRX protein (SEQ ID 

NOS:2, 4, 6, 8, 13, 15, 17, 19, 21, 23, and 25), whereas a "non-FCTRX polypeptide" refers to 
a polypeptide having an amino acid sequence corresponding to a protein that is not 
substantially homologous to the FCTRX protein, e.g., a protein that is different from the 
FCTRX protein and that is derived from the same or a different organism. Within an FCTRX 

25 fusion protein the FCTRX polypeptide can correspond to all or a portion of an FCTRX 

protein. In one embodiment, an FCTRX fusion protein comprises at least one biologically- 
active portion of an FCTRX protein. In another embodiment, an FCTRX fusion protein 
comprises at least two biologically-active portions of an FCTRX protein. In yet another 
embodiment, an FCTRX fusion protein comprises at least three biologically-active portions 

30 of an FCTRX protein. Within the fusion protein, the term "operatively-linked" is intended to 
indicate that the FCTRX polypeptide and the non-FCTRX polypeptide are fused in-frame 
with one another. The non-FCTRX polypeptide can be fused to the N-terminus or 
C-terminus of the FCTRX polypeptide. 
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In one embodiment, the fusion protein is a GST-FCTRX fusion protein in which the 
FCTRX sequences are fused to the C-terminus of the GST (glutathione S-transferase) 
sequences. Such fusion proteins can facilitate the purification of recombinant FCTRX 
polypeptides. 

5 In another embodiment, the fusion protein is an FCTRX protein containing a 

heterologous signal sequence at its N-terminus. In certain host cells (e.g., mammalian host 
cells), expression and/or secretion of FCTRX can be increased through use of a heterologous 
signal sequence. 

In yet another embodiment, the fusion protein is an FCTRX-immunoglobulin fusion 

10 protein in which the FCTRX sequences are fused to sequences derived from a member of the 
immunoglobulin protein family. The FCTRX-immunoglobulin fusion proteins of the 
invention can be incorporated into pharmaceutical compositions and administered to a subject 
to inhibit an interaction between an FCTRX ligand and an FCTRX protein on the surface of a 
cell, to thereby suppress FCTRX-mediated signal transduction in vivo. The FCTRX- 

15 immunoglobulin fusion proteins can be used to affect the bioavailability of an FCTRX 
cognate ligand. Inhibition of the FCTRX ligand/FCTRX interaction may be useful 
therapeutically for both the treatment of proliferative and differentiative disorders, as well as 
modulating (e.g. promoting or inhibiting) cell survival. Moreover, the 
FCTRX-immunoglobulin fusion proteins of the invention can be used as immunogens to 

20 produce anti-FCTRX antibodies in a subject, to purify FCTRX ligands, and in screening 
assays to identify molecules that inhibit the interaction of FCTRX with an FCTRX ligand. 

An FCTRX chimeric or fusion protein of the invention can be produced by standard 
recombinant DNA techniques. For example, DNA fragments coding for the different 
polypeptide sequences are ligated together in-frame in accordance with conventional 

25 techniques, e.g., by employing blunt-ended or stagger-ended termini for ligation, restriction 
enzyme digestion to provide for appropriate termini, filling-in of cohesive ends as 
appropriate, alkaline phosphatase treatment to avoid undesirable joining, and enzymatic 
ligation. In another embodiment, the fusion gene can be synthesized by conventional 
techniques including automated DNA synthesizers. Alternatively, PCR amplification of gene 

30 fragments can be carried out using anchor primers that give rise to complementary overhangs 
between two consecutive gene fragments that can subsequently be annealed and reamplified 
to generate a chimeric gene sequence {see, e.g., Ausubel, et ah (eds.) CURRENT PROTOCOLS IN 
Molecular Biology, John Wiley & Sons, 1992). Moreover, many expression vectors are 
commercially available that already encode a fusion moiety (e.g., a GST polypeptide). An 
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FCTRX-encoding nucleic acid can be cloned into such an expression vector such that the 
fusion moiety is linked in-frame to the FCTRX protein. 
FCTRX Agonists and Antagonists 

The invention also pertains to variants of the FCTRX proteins that function as either 

5 FCTRX agonists (i.e., mimetics) or as FCTRX antagonists. Variants of the FCTRX protein 
can be generated by mutagenesis (e.g., discrete point mutation or truncation of the FCTRX 
protein). An agonist of the FCTRX protein can retain substantially the same, or a subset of, 
the biological activities of the naturally occurring form of the FCTRX protein. An antagonist 
of the FCTRX protein can inhibit one or more of the activities of the naturally occurring form 

10 of the FCTRX protein by, for example, competitively binding to a downstream or upstream 
member of a cellular signaling cascade which includes the FCTRX protein. Thus, specific 
biological effects can be elicited by treatment with a variant of limited function. In one 
embodiment, treatment of a subject with a variant having a subset of the biological activities 
of the naturally occurring form of the protein has fewer side effects in a subject relative to 

1 5 treatment with the naturally occurring form of the FCTRX proteins. 

Variants of the FCTRX proteins that function as either FCTRX agonists (i.e., 
mimetics) or as FCTRX antagonists can be identified by screening combinatorial libraries of 
mutants (e.g., truncation mutants) of the FCTRX proteins for FCTRX protein agonist or 
antagonist activity. In one embodiment, a variegated library of FCTRX variants is generated 

20 by combinatorial mutagenesis at the nucleic acid level and is encoded by a variegated gene 
library. A variegated library of FCTRX variants can be produced by, for example, 
enzymatically ligating a mixture of synthetic oligonucleotides into gene sequences such that a 
degenerate set of potential FCTRX sequences is expressible as individual polypeptides, or 
alternatively, as a set of larger fusion proteins (e.g., for phage display) containing the set of 

25 FCTRX sequences therein. There are a variety of methods which can be used to produce 

libraries of potential FCTRX variants from a degenerate oligonucleotide sequence. Chemical 
synthesis of a degenerate gene sequence can be performed in an automatic DNA synthesizer, 
and the synthetic gene then ligated into an appropriate expression vector. Use of a degenerate 
set of genes allows for the provision, in one mixture, of all of the sequences encoding the 

30 desired set of potential FCTRX sequences. Methods for synthesizing degenerate 

oligonucleotides are well-known within the art. See, e.g., Narang, 1983. Tetrahedron 39: 3; 
Itakura, etal, \9M.Annu. Rev. Biochem. 53: 323; Itakura, etal, 1984. Science 198: 1056; 
Ike, et al. 9 1983. Nucl Acids Res. 1 1 : 477. 
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Polypeptide Libraries 

In addition, libraries of fragments of the FCTRX protein coding sequences can be 
used to generate a variegated population of FCTRX fragments for screening and subsequent 
selection of variants of an FCTRX protein. In one embodiment, a library of coding sequence 

5 fragments can be generated by treating a double stranded PCR fragment of an FCTRX coding 
sequence with a nuclease under conditions wherein nicking occurs only about once per 
molecule, denaturing the double stranded DNA, renaturing the DNA to form double-stranded 
DNA that can include sense/antisense pairs from different nicked products, removing single 
stranded portions from reformed duplexes by treatment with Si nuclease, and ligating the 

10 resulting fragment library into an expression vector. By this method, expression libraries can 
be derived which encodes N-terminal and internal fragments of various sizes of the FCTRX 
proteins. 

Various techniques are known in the art for screening gene products of combinatorial 
libraries made by point mutations or truncation, and for screening cDNA libraries for gene 

1 5 products having a selected property. Such techniques are adaptable for rapid screening of the 
gene libraries generated by the combinatorial mutagenesis of FCTRX proteins. The most 
widely used techniques, which are amenable to high throughput analysis, for screening large 
gene libraries typically include cloning the gene library into replicable expression vectors, 
transforming appropriate cells with the resulting library of vectors, and expressing the 

20 combinatorial genes under conditions in which detection of a desired activity facilitates 

isolation of the vector encoding the gene whose product was detected. Recursive ensemble 
mutagenesis (REM), a new technique that enhances the frequency of functional mutants in 
the libraries, can be used in combination with the screening assays to identify FCTRX 
variants. See, e.g., Arkin and Yourvan, 1992. Proa Natl. Acad ScL USA 89: 781 1-7815; 

25 Delgrave, et aL, 1993. Protein Engineering 6:327-331. 

Anti-FCTRX Antibodies 

The invention encompasses antibodies and antibody fragments, such as F ab or (F a t>)2, 
that bind immunospecifically to any of the FCTRX polypeptides of said invention. 

An isolated FCTRX protein, or a portion or fragment thereof, can be used as an 
30 immunogen to generate antibodies that bind to FCTRX polypeptides using standard 

techniques for polyclonal and monoclonal antibody preparation. The full-length FCTRX 
proteins can be used or, alternatively, the invention provides antigenic peptide fragments of 
FCTRX proteins for use as immunogens. The antigenic FCTRX peptides comprises at least 4 
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amino acid residues of the amino acid sequence shown in SEQ ID NO NOS:2, 4, 6, 8, 13, 15, 
17, 19, 21, 23, and 25, and encompasses an epitope of FCTRX such that an antibody raised 
against the peptide forms a specific immune complex with FCTRX. Preferably, the antigenic 
peptide comprises at least 6, 8, 10, 15, 20, or 30 amino acid residues. Longer antigenic 

5 peptides are sometimes preferable over shorter antigenic peptides, depending on use and 
according to methods well known to someone skilled in the art. 

In certain embodiments of the invention, at least one epitope encompassed by the 
antigenic peptide is a region of FCTRX that is located on the surface of the protein (e.g., a 
hydrophilic region). As a means for targeting antibody production, hydropathy plots showing 

10 regions of hydrophilicity and hydrophobicity may be generated by any method well known in 
the art, including, for example, the Kyte Doolittle or the Hopp Woods methods, either with or 
without Fourier transformation {see, e.g., Hopp and Woods, 1981. Proc. Nat Acad. ScL USA 
78: 3824-3828; Kyte and Doolittle, 1982. J. MoL Biol 157: 105-142, each incorporated 
herein by reference in their entirety). 

15 As disclosed herein, FCTRX protein sequences of SEQ ID NOS:2, 4, 6, 8, 13, 15, 17, 

19, 21, 23, and 25, or derivatives, fragments, analogs or homologs thereof, may be utilized as 
immunogens in the generation of antibodies that immunospecifically-bind these protein 
components. The term "antibody" as used herein refers to immunoglobulin molecules and 
immunologically-active portions of immunoglobulin molecules, i.e., molecules that contain 

20 an antigen binding site that specifically-binds (immunoreacts with) an antigen, such as 

FCTRX. Such antibodies include, but are not limited to, polyclonal, monoclonal, chimeric, 
single chain, F a b and F (ab <)2 fragments, and an F ab expression library. In a specific 
embodiment, antibodies to human FCTRX proteins are disclosed. Various procedures known 
within the art may be used for the production of polyclonal or monoclonal antibodies to an 

25 FCTRX protein sequence of SEQ ID NOS:2, 4, 6, 8, 13, 15, 17, 19, 21, 23, and 25, or a 
derivative, fragment, analog or homolog thereof. Some of these proteins are discussed 
below. 

For the production of polyclonal antibodies, various suitable host animals (e.g., rabbit, 
goat, mouse or other mammal) may be immunized by injection with the native protein, or a 
30 synthetic variant thereof, or a derivative of the foregoing. An appropriate immunogenic 
preparation can contain, for example, recombinantly-expressed FCTRX protein or a 
chemically-synthesized FCTRX polypeptide. The preparation can further include an 
adjuvant. Various adjuvants used to increase the immunological response include, but are not 
limited to, Freund's (complete and incomplete), mineral gels (e.g., aluminum hydroxide), 
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surface active substances (e.g., lysolecithin, pluronic polyols, polyanions, peptides, oil 
emulsions, dinitrophenol, etc.), human adjuvants such as Bacille Calmette-Guerin and 
Coryne bacterium parvum, or similar immunostimulatory agents. If desired, the antibody 
molecules directed against FCTRX can be isolated from the mammal (e.g., from the blood) 
5 and further purified by well known techniques, such as protein A chromatography to obtain 
the IgG fraction. 

The term "monoclonal antibody" or "monoclonal antibody composition", as used 
herein, refers to a population of antibody molecules that contain only one species of an 
antigen binding site capable of immunoreacting with a particular epitope of FCTRX. A 

10 monoclonal antibody composition thus typically displays a single binding affinity for a 
particular FCTRX protein with which it immunoreacts. For preparation of monoclonal 
antibodies directed towards a particular FCTRX protein, or derivatives, fragments, analogs or 
homologs thereof, any technique that provides for the production of antibody molecules by 
continuous cell line culture may be utilized. Such techniques include, but are not limited to, 

15 the hybridoma technique {see, e.g., Kohler & Milstein, 1975. Nature 256: 495-497); the 
trioma technique; the human B-cell hybridoma technique (see, e.g., Kozbor, et al, 1983. 
Immunol. Today 4: 72) and the EBV hybridoma technique to produce human monoclonal 
antibodies (see, e.g., Cole, et al., 1985. In: MONOCLONAL ANTIBODIES AND CANCER 
Therapy, Alan R. Liss, Inc., pp. 77-96). Human monoclonal antibodies may be utilized in 

20 the practice of the invention and may be produced by using human hybridomas (see, e.g., 

Cote, et al, 1983. Proc Natl Acad Sci USA 80: 2026-2030) or by transforming human B-cells 
with Epstein Barr Virus in vitro (see, e.g., Cole, et al, 1985. In: MONOCLONAL ANTIBODIES 
and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). Each of the above citations is 
incorporated herein by reference in their entirety. 

25 According to the invention, techniques can be adapted for the production of 

single-chain antibodies specific to an FCTRX protein (see, e.g., U.S. Patent No. 4,946,778). 
In addition, methods can be adapted for the construction of F a b expression libraries (see, e.g, 
Huse, et al, 1989. Science 246: 1275-1281) to allow rapid and effective identification of 
monoclonal F ab fragments with the desired specificity for an FCTRX protein or derivatives, 

30 fragments, analogs or homologs thereof. Non-human antibodies can be "humanized" by 

techniques well known in the art. See, e.g., U.S. Patent No. 5,225,539. Antibody fragments 
that contain the idiotypes to an FCTRX protein may be produced by techniques known in the 
art including, but not limited to: (/') an F^t/p fragment produced by pepsin digestion of an 
antibody molecule; (//) an F a b fragment generated by reducing the disulfide bridges of an 
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F(ab')2 fragment; (Hi) an F a b fragment generated by the treatment of the antibody molecule with 
papain and a reducing agent; and (iv) F v fragments. 

Additionally, recombinant anti-FCTRX antibodies, such as chimeric and humanized 
monoclonal antibodies, comprising both human and non-human portions, which can be made 

5 using standard recombinant DNA techniques, are within the scope of the invention. Such 
chimeric and humanized monoclonal antibodies can be produced by recombinant DNA 
techniques known in the art, for example using methods described in International 
Application No. PCT/US86/02269; European Patent Application No. 184,187; European 
Patent Application No. 171,496; European Patent Application No. 173,494; PCT 

10 International Publication No. WO 86/01 533; U.S. Patent No. 4,816,567; U.S. Pat. No. 
5,225,539; European Patent Application No. 125,023; Better, et al, 1988. Science 240: 
1041-1043; Liu, et al, 1987. Proc. Natl Acad Sci. USA 84: 3439-3443; Liu, et al, 1987. J. 
Immunol 139: 3521-3526; Sun, etal, 1987. Proc. Natl Acad. Sci. USA 84: 214-218; 
Nishimura, et al, 1987. Cancer Res. 47: 999-1005; Wood, et al, 1985. Nature 314 :446-449; 

15 Shaw, et al, 1988. J. Natl Cancer Inst. 80: 1553-1559); Morrison(1985) Science 

229:1202-1207; Oi, et al (1986) BioTechniques 4:214; Jones, et al, 1986. Nature 321: 
552-525; Verhoeyan, et al, 1988. Science 239: 1534; and Beidler, et al, 1988. J. Immunol 
141 : 4053-4060. Each of the above citations are incorporated herein by reference in their 
entirety. 

20 In one embodiment, methods for the screening of antibodies that possess the desired 

specificity include, but are not limited to, enzyme-linked immunosorbent assay (ELISA) and 
other immunologically-mediated techniques known within the art. In a specific embodiment, 
selection of antibodies that are specific to a particular domain of an FCTRX protein is 
facilitated by generation of hybridomas that bind to the fragment of an FCTRX protein 

25 possessing such a domain. Thus, antibodies that are specific for a desired domain within an 
FCTRX protein, or derivatives, fragments, analogs or homologs thereof, are also provided 
herein. 

Anti-FCTRX antibodies may be used in methods known within the art relating to the 
localization and/or quantitation of an FCTRX protein (e.g., for use in measuring levels of the 
30 FCTRX protein within appropriate physiological samples, for use in diagnostic methods, for 
use in imaging the protein, and the like). In a given embodiment, antibodies for FCTRX 
proteins, or derivatives, fragments, analogs or homologs thereof, that contain the antibody 
derived binding domain, are utilized as pharmacologically-active compounds (hereinafter 
"Therapeutics"). 
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An anti-FCTRX antibody (e.g., monoclonal antibody) can be used to isolate an 
FCTRX polypeptide by standard techniques, such as affinity chromatography or 
immunoprecipitation. An anti-FCTRX antibody can facilitate the purification of natural 
FCTRX polypeptide from cells and of recombinantly-produced FCTRX polypeptide 
5 expressed in host cells. Moreover, an anti-FCTRX antibody can be used to detect FCTRX 
protein (e.g., in a cellular lysate or cell supernatant) in order to evaluate the abundance and 
pattern of expression of the FCTRX protein. Anti-FCTRX antibodies can be used 
diagnostically to monitor protein levels in tissue as part of a clinical testing procedure, e.g., 
to, for example, determine the efficacy of a given treatment regimen. Detection can be 

10 facilitated by coupling (/.e., physically linking) the antibody to a detectable substance. 

Examples of detectable substances include various enzymes, prosthetic groups, fluorescent 
materials, luminescent materials, bioluminescent materials, and radioactive materials. 
Examples of suitable enzymes include horseradish peroxidase, alkaline phosphatase, 
(3-galactosidase, or acetylcholinesterase; examples of suitable prosthetic group complexes 

15 include streptavidin/biotin and avidin/biotin; examples of suitable fluorescent materials 
include umbelliferone, fluorescein, fluorescein isothiocyanate, rhodamine, 
dichlorotriazinylamine fluorescein, dansyl chloride or phycoerythrin; an example of a 
luminescent material includes luminol; examples of bioluminescent materials include 
luciferase, luciferin, and aequorin, and examples of suitable radioactive material include 125 I, 

20 131 I, 35 Sor 3 H. 

FCTRX Recombinant Expression Vectors and Host Cells 

Another aspect of the invention pertains to vectors, preferably expression vectors, 
containing a nucleic acid encoding an FCTRX protein, or derivatives, fragments, analogs or 
homologs thereof. As used herein, the term "vector" refers to a nucleic acid molecule capable 

25 of transporting another nucleic acid to which it has been linked. One type of vector is a 

"plasmid", which refers to a circular double stranded DNA loop into which additional DNA 
segments can be ligated. Another type of vector is a viral vector, wherein additional DNA 
segments can be ligated into the viral genome. Certain vectors are capable of autonomous 
replication in a host cell into which they are introduced (e.g., bacterial vectors having a 

30 bacterial origin of replication and episomal mammalian vectors). Other vectors (e.g., 
non-episomal mammalian vectors) are integrated into the genome of a host cell upon 
introduction into the host cell, and thereby are replicated along with the host genome. 
Moreover, certain vectors are capable of directing the expression of genes to which they are 
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operatively-linked. Such vectors are referred to herein as "expression vectors". In general, 
expression vectors of utility in recombinant DNA techniques are often in the form of 
plasm ids. In the present specification, "plasmid" and "vector" can be used interchangeably as 
the plasmid is the most commonly used form of vector. However, the invention is intended 
5 to include such other forms of expression vectors, such as viral vectors (e.g., replication 
defective retroviruses, adenoviruses and adeno-associated viruses), which serve equivalent 
functions. 

The recombinant expression vectors of the invention comprise a nucleic acid of the 
invention in a form suitable for expression of the nucleic acid in a host cell, which means that 

10 the recombinant expression vectors include one or more regulatory sequences, selected on the 
basis of the host cells to be used for expression, that is operatively-linked to the nucleic acid 
sequence to be expressed. Within a recombinant expression vector, "operably-linked" is 
intended to mean that the nucleotide sequence of interest is linked to the regulatory 
sequence(s) in a manner that allows for expression of the nucleotide sequence (e.g., in an in 

1 5 vitro transcription/translation system or in a host cell when the vector is introduced into the 
host cell). 

The term "regulatory sequence" is intended to includes promoters, enhancers and 
other expression control elements (e.g., polyadenylation signals). Such regulatory sequences 
are described, for example, in Goeddel, Gene Expression Technology: Methods in 

20 Enzymology 185, Academic Press, San Diego, Calif. (1990). Regulatory sequences include 
those that direct constitutive expression of a nucleotide sequence in many types of host cell 
and those that direct expression of the nucleotide sequence only in certain host cells (e.g., 
tissue-specific regulatory sequences). It will be appreciated by those skilled in the art that the 
design of the expression vector can depend on such factors as the choice of the host cell to be 

25 transformed, the level of expression of protein desired, etc. The expression vectors of the 

invention can be introduced into host cells to thereby produce proteins or peptides, including 
fusion proteins or peptides, encoded by nucleic acids as described herein (e.g., FCTRX 
proteins, mutant forms of FCTRX proteins, fusion proteins, etc.). 

The recombinant expression vectors of the invention can be designed for expression 

30 of FCTRX proteins in prokaryotic or eukaryotic cells. For example, FCTRX proteins can be 
expressed in bacterial cells such as Escherichia coli, insect cells (using baculovirus 
expression vectors) yeast cells or mammalian cells. Suitable host cells are discussed further in 
Goeddel, Gene Expression Technology: Methods in Enzymology 185, Academic Press, 
San Diego, Calif. (1990). Alternatively, the recombinant expression vector can be 
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transcribed and translated in vitro, for example using T7 promoter regulatory sequences and 
T7 polymerase. 

Expression of proteins in prokaryotes is most often carried out in Escherichia coli 
with vectors containing constitutive or inducible promoters directing the expression of either 
5 fusion or non-fusion proteins. Fusion vectors add a number of amino acids to a protein 
encoded therein, usually to the amino terminus of the recombinant protein. Such fusion 
vectors typically serve three purposes: (i) to increase expression of recombinant protein; (//) 
to increase the solubility of the recombinant protein; and (Hi) to aid in the purification of the 
recombinant protein by acting as a ligand in affinity purification. Often, in fusion expression 

1 0 vectors, a proteolytic cleavage site is introduced at the junction of the fusion moiety and the 
recombinant protein to enable separation of the recombinant protein from the fusion moiety 
subsequent to purification of the fusion protein. Such enzymes, and their cognate recognition 
sequences, include Factor Xa, thrombin and enterokinase. Typical fusion expression vectors 
include pGEX (Pharmacia Biotech Inc; Smith and Johnson, 1988. Gene 67: 31-40), pMAL 

15 (New England Biolabs, Beverly, Mass.) and pRIT5 (Pharmacia, Piscataway, NJ.) that fuse 
glutathione S-transferase (GST), maltose E binding protein, or protein A, respectively, to the 
target recombinant protein. 

Examples of suitable inducible non-fusion E. coli expression vectors include pTrc 
(Amrann et a/., (1988) Gene 69:301-315) and pET lid (Studier et a/., Gene Expression 

20 Technology: Methods in Enzymology 185, Academic Press, San Diego, Calif. (1990) 
60-89). 

One strategy to maximize recombinant protein expression in E. coli is to express the 
protein in a host bacteria with an impaired capacity to proteolytically cleave the recombinant 
protein. See, e.g., Gottesman, Gene Expression Technology: Methods in Enzymology 

25 1 85, Academic Press, San Diego, Calif (1990) 1 19-128. Another strategy is to alter the 

nucleic acid sequence of the nucleic acid to be inserted into an expression vector so that the 
individual codons for each amino acid are those preferentially utilized in E. coli (see, e.g., 
Wada, et aU 1992. Nucl Acids Res. 20: 2 1 1 1 -21 1 8). Such alteration of nucleic acid 
sequences of the invention can be carried out by standard DNA synthesis techniques. 

30 In another embodiment, the FCTRX expression vector is a yeast expression vector. 

Examples of vectors for expression in yeast Saccharomyces cerivisae include pYepSecl 
(Baldari, et al, 1987. EMBO J. 6: 229-234), pMFa (Kurjan and Herskowitz, 1 982. Cell 30: 
933-943), pJRY88 (Schultz et al, 1987. Gene 54: 1 13-123), pYES2 (Invitrogen Corporation, 
San Diego, Calif), and picZ (InVitrogen Corp, San Diego, Calif.). 
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Alternatively, FCTRX can be expressed in insect cells using baculovirus expression 
vectors. Baculovirus vectors available for expression of proteins in cultured insect cells (e.g., 
SF9 cells) include the pAc series (Smith, et ah, 1983. Mol. Cell Biol. 3: 2156-2165) and the 
pVL series (Lucklow and Summers, 1989. Virology 170: 31-39). 

5 In yet another embodiment, a nucleic acid of the invention is expressed in 

mammalian cells using a mammalian expression vector. Examples of mammalian expression 
vectors include pCDM8 (Seed, 1987. Nature 329: 840) and pMT2PC (Kaufman, et al, 1987. 
EMBO J. 6: 1 87-195). When used in mammalian cells, the expression vector's control 
functions are often provided by viral regulatory elements. For example, commonly used 

10 promoters are derived from polyoma, adenovirus 2, cytomegalovirus, and simian virus 40. 
For other suitable expression systems for both prokaryotic and eukaryotic cells see, e.g., 
Chapters 16 and 17 of Sambrook, etal, Molecular Cloning: A Laboratory Manual. 
2nd ed., Cold Spring Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring 
Harbor, N.Y., 1989. 

15 In another embodiment, the recombinant mammalian expression vector is capable of 

directing expression of the nucleic acid preferentially in a particular cell type (e.g., 
tissue-specific regulatory elements are used to express the nucleic acid). Tissue-specific 
regulatory elements are known in the art. Non-limiting examples of suitable tissue-specific 
promoters include the albumin promoter (liver-specific; Pinkert, et al., 1987. Genes Dev. 1: 

20 268-277), lymphoid-specific promoters (Calame and Eaton, 1988. Adv. Immunol. 43: 

235-275), in particular promoters of T cell receptors (Winoto and Baltimore, 1989. EMBO J. 
8: 729-733) and immunoglobulins (Banerji, et al, 1983. Cell 33: 729-740; Queen and 
Baltimore, 1983. Cell 33: 741-748), neuron-specific promoters {e.g., the neurofilament 
promoter; Byrne and Ruddle, 1989. Proc. Natl. Acad Sci. USA 86: 5473-5477), 

25 pancreas-specific promoters (Edlund, et al., 1985. Science 230: 912-916), and mammary 
gland-specific promoters (e.g., milk whey promoter; U.S. Pat. No. 4,873,3 16 and European 
Application Publication No. 264,166). Developmentally-regulated promoters are also 
encompassed, e.g., the murine hox promoters (Kessel and Gruss, 1990. Science 249: 
374-379) and the cc-fetoprotein promoter (Campes and Tilghman, 1989. Genes Dev. 3: 

30 537-546). 

The invention further provides a recombinant expression vector comprising a DNA 
molecule of the invention cloned into the expression vector in an antisense orientation. That 
is, the DNA molecule is operatively-linked to a regulatory sequence in a manner that allows 
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for expression (by transcription of the DNA molecule) of an RNA molecule that is antisense 
to FCTRX mRNA. Regulatory sequences operatively linked to a nucleic acid cloned in the 
antisense orientation can be chosen that direct the continuous expression of the antisense 
RNA molecule in a variety of cell types, for instance viral promoters and/or enhancers, or 
5 regulatory sequences can be chosen that direct constitutive, tissue specific or cell type 

specific expression of antisense RNA. The antisense expression vector can be in the form of 
a recombinant plasmid, phagemid or attenuated virus in which antisense nucleic acids are 
produced under the control of a high efficiency regulatory region, the activity of which can be 
determined by the cell type into which the vector is introduced. For a discussion of the 
10 regulation of gene expression using antisense genes see, e.g., Weintraub, et a/., "Antisense 
RNA as a molecular tool for genetic analysis," Reviews-Trends in Genetics, Vol. 1(1) 1986. 

Another aspect of the invention pertains to host cells into which a recombinant 
expression vector of the invention has been introduced. The terms "host cell" and 
"recombinant host cell" are used interchangeably herein. It is understood that such terms 
15 refer not only to the particular subject cell but also to the progeny or potential progeny of 

such a cell. Because certain modifications may occur in succeeding generations due to either 
mutation or environmental influences, such progeny may not, in fact, be identical to the 
parent cell, but are still included within the scope of the term as used herein. 

A host cell can be any prokaryotic or eukaryotic cell. For example, FCTRX protein 
20 can be expressed in bacterial cells such as E. coli, insect cells, yeast or mammalian cells 
(such as Chinese hamster ovary cells (CHO) or COS cells). Other suitable host cells are 
known to those skilled in the art. 

Vector DNA can be introduced into prokaryotic or eukaryotic cells via conventional 
transformation or transfection techniques. As used herein, the terms "transformation" and 
25 "transfection" are intended to refer to a variety of art-recognized techniques for introducing 
foreign nucleic acid (e.g., DNA) into a host cell, including calcium phosphate or calcium 
chloride co-precipitation, DEAE-dextran-mediated transfection, lipofection, or 
electroporation. Suitable methods for transforming or transfecting host cells can be found in 
Sambrook, et ah (Molecular Cloning: A Laboratory Manual. 2nd ed., Cold Spring 
30 Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989), 
and other laboratory manuals. 

For stable transfection of mammalian cells, it is known that, depending upon the 
expression vector and transfection technique used, only a small fraction of cells may integrate 
the foreign DNA into their genome. In order to identify and select these integrants, a gene 
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that encodes a selectable marker (e.g., resistance to antibiotics) is generally introduced into 
the host cells along with the gene of interest. Various selectable markers include those that 
confer resistance to drugs, such as G41 8, hygromycin and methotrexate. Nucleic acid 
encoding a selectable marker can be introduced into a host cell on the same vector as that 

5 encoding FCTRX or can be introduced on a separate vector. Cells stably transfected with the 
introduced nucleic acid can be identified by drug selection (e.g., cells that have incorporated 
the selectable marker gene will survive, while the other cells die). 

A host cell of the invention, such as a prokaryotic or eukaryotic host cell in culture, 
can be used to produce (/.e., express) FCTRX protein. Accordingly, the invention further 

10 provides methods for producing FCTRX protein using the host cells of the invention. In one 
embodiment, the method comprises culturing the host cell of invention (into which a 
recombinant expression vector encoding FCTRX protein has been introduced) in a suitable 
medium such that FCTRX protein is produced. In another embodiment, the method further 
comprises isolating FCTRX protein from the medium or the host cell. 

1 5 Transgenic FCTRX Animals 

The host cells of the invention can also be used to produce non-human transgenic 
animals. For example, in one embodiment, a host cell of the invention is a fertilized oocyte 
or an embryonic stem cell into which FCTRX protein-coding sequences have been 
introduced. Such host cells can then be used to create non-human transgenic animals in which 

20 exogenous FCTRX sequences have been introduced into their genome or homologous 
recombinant animals in which endogenous FCTRX sequences have been altered. Such 
animals are useful for studying the function and/or activity of FCTRX protein and for 
identifying and/or evaluating modulators of FCTRX protein activity. As used herein, a 
"transgenic animal" is a non-human animal, preferably a mammal, more preferably a rodent 

25 such as a rat or mouse, in which one or more of the cells of the animal includes a transgene. 
Other examples of transgenic animals include non-human primates, sheep, dogs, cows, goats, 
chickens, amphibians, etc. A transgene is exogenous DNA that is integrated into the genome 
of a cell from which a transgenic animal develops and that remains in the genome of the 
mature animal, thereby directing the expression of an encoded gene product in one or more 

30 cell types or tissues of the transgenic animal. As used herein, a "homologous recombinant 
animal" is a non-human animal, preferably a mammal, more preferably a mouse, in which an 
endogenous FCTRX gene has been altered by homologous recombination between the 
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endogenous gene and an exogenous DNA molecule introduced into a cell of the animal, e.g., 
an embryonic cell of the animal, prior to development of the animal. 

A transgenic animal of the invention can be created by introducing FCTRX-encoding 
nucleic acid into the male pronuclei of a fertilized oocyte (e.g., by microinjection, retroviral 

5 infection) and allowing the oocyte to develop in a pseudopregnant female foster animal. The 
human FCTRX cDNA sequences of SEQ ID NOS:l, 3, 5, 7, 9, 10, 1 1, 12, 14, 16, 18, 20, 22, 
and 24, can be introduced as a transgene into the genome of a non-human animal. 
Alternatively, a non-human homologue of the human FCTRX gene, such as a mouse FCTRX 
gene, can be isolated based on hybridization to the human FCTRX cDNA (described further 

10 supra) and used as a transgene. Intronic sequences and polyadenylation signals can also be 
included in the transgene to increase the efficiency of expression of the transgene. A 
tissue-specific regulatory sequence(s) can be operably-linked to the FCTRX transgene to 
direct expression of FCTRX protein to particular cells. Methods for generating transgenic 
animals via embryo manipulation and microinjection, particularly animals such as mice, have 

15 become conventional in the art and are described, for example, in U.S. Patent Nos. 4,736,866; 
4,870,009; and 4,873,191; and Hogan, 1986. In: MANIPULATING THE MOUSE EMBRYO, Cold 
Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. Similar methods are used for 
production of other transgenic animals. A transgenic founder animal can be identified based 
upon the presence of the FCTRX transgene in its genome and/or expression of FCTRX 

20 mRNA in tissues or cells of the animals. A transgenic founder animal can then be used to 
breed additional animals carrying the transgene. Moreover, transgenic animals carrying a 
transgene-encoding FCTRX protein can further be bred to other transgenic animals carrying 
other transgenes. 

To create a homologous recombinant animal, a vector is prepared which contains at 
25 least a portion of an FCTRX gene into which a deletion, addition or substitution has been 
introduced to thereby alter, e.g., functionally disrupt, the FCTRX gene. The FCTRX gene 
can be a human gene (e.g., the cDNA of SEQ ID NOS:l, 3, 5, 7, 9, 10, 11, 12, 14, 16, 18, 20, 
22, and 24), but more preferably, is a non-human homologue of a human FCTRX gene. For 
example, a mouse homologue of human FCTRX gene of SEQ ID NOS:l, 3, 5, 7, 9, 10, 1 1, 
30 12, 14, 16, 18, 20, 22, and 24, can be used to construct a homologous recombination vector 
suitable for altering an endogenous FCTRX gene in the mouse genome. In one embodiment, 
the vector is designed such that, upon homologous recombination, the endogenous FCTRX 
gene is functionally disrupted (i.e., no longer encodes a functional protein; also referred to as 
a "knock out" vector). 
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Alternatively, the vector can be designed such that, upon homologous recombination, 
the endogenous FCTRX gene is mutated or otherwise altered but still encodes functional 
protein (e.g., the upstream regulatory region can be altered to thereby alter the expression of 
the endogenous FCTRX protein). In the homologous recombination vector, the altered 

5 portion of the FCTRX gene is flanked at its 5 - and 3'-termini by additional nucleic acid of the 
FCTRX gene to allow for homologous recombination to occur between the exogenous 
FCTRX gene carried by the vector and an endogenous FCTRX gene in an embryonic stem 
cell. The additional flanking FCTRX nucleic acid is of sufficient length for successful 
homologous recombination with the endogenous gene. Typically, several kilobases of 

10 flanking DNA (both at the 5 f - and 3 -termini) are included in the vector. See, e.g., Thomas, et 
«/., 1987. Cell 51: 503 for a description of homologous recombination vectors. The vector is 
ten introduced into an embryonic stem cell line (e.g., by electroporation) and cells in which 
the introduced FCTRX gene has homologously-recombined with the endogenous FCTRX 
gene are selected. See, e.g., Li, et ah, 1992. Cell 69: 915. 

15 The selected cells are then injected into a blastocyst of an animal (e.g., a mouse) to 

form aggregation chimeras. See, e.g., Bradley, 1987. In: Teratocarcinomas and 
Embryonic Stem Cells: A Practical Approach, Robertson, ed. IRL, Oxford, pp. 
1 13-152. A chimeric embryo can then be implanted into a suitable pseudopregnant female 
foster animal and the embryo brought to term. Progeny harboring the homologously- 

20 recombined DNA in their germ cells can be used to breed animals in which all cells of the 
animal contain the homologously-recombined DNA by germline transmission of the 
transgene. Methods for constructing homologous recombination vectors and homologous 
recombinant animals are described further in Bradley, 1991. Curr. Opin. BiotechnoL 2: 
823-829; PCT International Publication Nos.: WO 90/1 1354; WO 91/01 140; WO 92/0968; 

25 and WO 93/04169. 

In another embodiment, transgenic non-humans animals can be produced that contain 
selected systems that allow for regulated expression of the transgene. One example of such a 
system is the cre/loxP recombinase system of bacteriophage PI. For a description of the 
cre/loxP recombinase system, See, e.g., Lakso, et aL 9 1992. Proc. Natl Acad. Set USA 89: 

30 6232-6236. Another example of a recombinase system is the FLP recombinase system of 
Saccharomyces cerevisiae. See, O'Gorman, et aL 9 1991. Science 251:1351-1355. If a 
cre/loxP recombinase system is used to regulate expression of the transgene, animals 
containing transgenes encoding both the Cre recombinase and a selected protein are required. 
Such animals can be provided through the construction of "double" transgenic animals, e.g., 
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by mating two transgenic animals, one containing a transgene encoding a selected protein and 
the other containing a transgene encoding a recombinase. 

Clones of the non-human transgenic animals described herein can also be produced 
according to the methods described in Wilmut, et al. 9 1997. Nature 385: 810-813. In brief, a 
5 cell (e.g., a somatic cell) from the transgenic animal can be isolated and induced to exit the 
growth cycle and enter Go phase. The quiescent cell can then be fused, e.g., through the use 
of electrical pulses, to an enucleated oocyte from an animal of the same species from which 
the quiescent cell is isolated. The reconstructed oocyte is then cultured such that it develops 
to morula or blastocyte and then transferred to pseudopregnant female foster animal. The 
10 offspring borne of this female foster animal will be a clone of the animal from which the cell 
(e.g., the somatic cell) is isolated. 

Pharmaceutical Compositions 

The FCTRX nucleic acid molecules, FCTRX proteins, and anti-FCTRX antibodies 
(also referred to herein as "active compounds") of the invention, and derivatives, fragments, 

15 analogs and homologs thereof, can be incorporated into pharmaceutical compositions suitable 
for administration. Such compositions typically comprise the nucleic acid molecule, protein, 
or antibody and a pharmaceutically acceptable carrier. As used herein, "pharmaceutically 
acceptable carrier" is intended to include any and all solvents, dispersion media, coatings, 
antibacterial and antifungal agents, isotonic and absorption delaying agents, and the like, 

20 compatible with pharmaceutical administration. Suitable carriers are described in the most 
recent edition of Remington's Pharmaceutical Sciences, a standard reference text in the field, 
which is incorporated herein by reference. Preferred examples of such carriers or diluents 
include, but are not limited to, water, saline, finger's solutions, dextrose solution, and 5% 
human serum albumin. Liposomes and non-aqueous vehicles such as fixed oils may also be 

25 used. The use of such media and agents for pharmaceutically active substances is well 

known in the art. Except insofar as any conventional media or agent is incompatible with the 
active compound, use thereof in the compositions is contemplated. Supplementary active 
compounds can also be incorporated into the compositions. 

A pharmaceutical composition of the invention is formulated to be compatible with its 

30 intended route of administration. Examples of routes of administration include parenteral, 

e.g., intravenous, intradermal, subcutaneous, oral (e.g., inhalation), transdermal (/.e., topical), 
transmucosal, and rectal administration. Solutions or suspensions used for parenteral, 
intradermal, or subcutaneous application can include the following components: a sterile 
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diluent such as water for injection, saline solution, fixed oils, polyethylene glycols, glycerine, 
propylene glycol or other synthetic solvents; antibacterial agents such as benzyl alcohol or 
methyl parabens; antioxidants such as ascorbic acid or sodium bisulfite; chelating agents such 
as ethylenediaminetetraacetic acid (EDTA); buffers such as acetates, citrates or phosphates, 
5 and agents for the adjustment of tonicity such as sodium chloride or dextrose. The pH can be 
adjusted with acids or bases, such as hydrochloric acid or sodium hydroxide. The parenteral 
preparation can be enclosed in ampoules, disposable syringes or multiple dose vials made of 
glass or plastic. 

Pharmaceutical compositions suitable for injectable use include sterile aqueous 

10 solutions (where water soluble) or dispersions and sterile powders for the extemporaneous 
preparation of sterile injectable solutions or dispersion. For intravenous administration, 
suitable carriers include physiological saline, bacteriostatic water, Cremophor EL™ (BASF, 
Parsippany, NJ.) or phosphate buffered saline (PBS). In all cases, the composition must be 
sterile and should be fluid to the extent that easy syringeability exists. It must be stable under 

15 the conditions of manufacture and storage and must be preserved against the contaminating 
action of microorganisms such as bacteria and fungi. The carrier can be a solvent or 
dispersion medium containing, for example, water, ethanol, polyol (for example, glycerol, 
propylene glycol, and liquid polyethylene glycol, and the like), and suitable mixtures thereof. 
The proper fluidity can be maintained, for example, by the use of a coating such as lecithin, 

20 by the maintenance of the required particle size in the case of dispersion and by the use of 
surfactants. Prevention of the action of microorganisms can be achieved by various 
antibacterial and antifungal agents, for example, parabens, chlorobutanol, phenol, ascorbic 
acid, thimerosal, and the like. In many cases, it will be preferable to include isotonic agents, 
for example, sugars, polyalcohols such as manitol, sorbitol, sodium chloride in the 

25 composition. Prolonged absorption of the injectable compositions can be brought about by 
including in the composition an agent which delays absorption, for example, aluminum 
monostearate and gelatin. 

Sterile injectable solutions can be prepared by incorporating the active compound 
(e.g., an FCTRX protein or anti-FCTRX antibody) in the required amount in an appropriate 

30 solvent with one or a combination of ingredients enumerated above, as required, followed by 
filtered sterilization. Generally, dispersions are prepared by incorporating the active 
compound into a sterile vehicle that contains a basic dispersion medium and the required 
other ingredients from those enumerated above. In the case of sterile powders for the 
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preparation of sterile injectable solutions, methods of preparation are vacuum drying and 
freeze-drying that yields a powder of the active ingredient plus any additional desired 
ingredient from a previously sterile-filtered solution thereof. 

Oral compositions generally include an inert diluent or an edible carrier. They can be 

5 enclosed in gelatin capsules or compressed into tablets. For the purpose of oral therapeutic 
administration, the active compound can be incorporated with excipients and used in the form 
of tablets, troches, or capsules. Oral compositions can also be prepared using a fluid carrier 
for use as a mouthwash, wherein the compound in the fluid carrier is applied orally and 
swished and expectorated or swallowed. Pharmaceutically compatible binding agents, and/or 

10 adjuvant materials can be included as part of the composition. The tablets, pills, capsules, 
troches and the like can contain any of the following ingredients, or compounds of a similar 
nature: a binder such as microcrystalline cellulose, gum tragacanth or gelatin; an excipient 
such as starch or lactose, a disintegrating agent such as alginic acid, Primogel, or corn starch; 
a lubricant such as magnesium stearate or Sterotes; a glidant such as colloidal silicon dioxide; 

15 a sweetening agent such as sucrose or saccharin; or a flavoring agent such as peppermint, 
methyl salicylate, or orange flavoring. 

For administration by inhalation, the compounds are delivered in the form of an 
aerosol spray from pressured container or dispenser which contains a suitable propellant, e.g., 
a gas such as carbon dioxide, or a nebulizer. 

20 Systemic administration can also be by transmucosal or transdermal means. For 

transmucosal or transdermal administration, penetrants appropriate to the barrier to be 
permeated are used in the formulation. Such penetrants are generally known in the art, and 
include, for example, for transmucosal administration, detergents, bile salts, and fusidic acid 
derivatives. Transmucosal administration can be accomplished through the use of nasal 

25 sprays or suppositories. For transdermal administration, the active compounds are 
formulated into ointments, salves, gels, or creams as generally known in the art. 

The compounds can also be prepared in the form of suppositories (e.g., with 
conventional suppository bases such as cocoa butter and other glycerides) or retention 
enemas for rectal delivery. 

30 In one embodiment, the active compounds are prepared with carriers that will protect 

the compound against rapid elimination from the body, such as a controlled release 
formulation, including implants and microencapsulated delivery systems. Biodegradable, 
biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides, 
polyglycolic acid, collagen, polyorthoesters, and polylactic acid. Methods for preparation of 
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such formulations will be apparent to those skilled in the art. The materials can also be 
obtained commercially from Alza Corporation and Nova Pharmaceuticals, Inc. Liposomal 
suspensions (including liposomes targeted to infected cells with monoclonal antibodies to 
viral antigens) can also be used as pharmaceutical!;/ acceptable carriers. These can be 

5 prepared according to methods known to those skilled in the art, for example, as described in 
U.S. Patent No. 4,522,811. 

It is especially advantageous to formulate oral or parenteral compositions in dosage 
unit form for ease of administration and uniformity of dosage. Dosage unit form as used 
herein refers to physically discrete units suited as unitary dosages for the subject to be 

1 0 treated; each unit containing a predetermined quantity of active compound calculated to 

produce the desired therapeutic effect in association with the required pharmaceutical carrier. 
The specification for the dosage unit forms of the invention are dictated by and directly 
dependent on the unique characteristics of the active compound and the particular therapeutic 
effect to be achieved, and the limitations inherent in the art of compounding such an active 

o 

1 5 compound for the treatment of individuals. 

The nucleic acid molecules of the invention can be inserted into vectors and used as 
gene therapy vectors. Gene therapy vectors can be delivered to a subject by, for example, 
intravenous injection, local administration {see, e.g., U.S. Patent No. 5,328,470) or by 
stereotactic injection {see, e.g., Chen, etal., 1994. Proc. Natl Acad. Sci. USA 91: 

20 3054-3057). The pharmaceutical preparation of the gene therapy vector can include the gene 
therapy vector in an acceptable diluent, or can comprise a slow release matrix in which the 
gene delivery vehicle is imbedded. Alternatively, where the complete gene delivery vector 
can be produced intact from recombinant cells, e.g., retroviral vectors, the pharmaceutical 
preparation can include one or more cells that produce the gene delivery system. 

25 The pharmaceutical compositions can be included in a container, pack, or dispenser 

together with instructions for administration. 

Screening and Detection Methods 

The isolated nucleic acid molecules of the invention can be used to express FCTRX 
protein (e.g., via a recombinant expression vector in a host cell in gene therapy applications), 
30 to detect FCTRX mRNA {e.g., in a biological sample) or a genetic lesion in an FCTRX gene, 
and to modulate FCTRX activity, as described further, below. In addition, the FCTRX 
proteins can be used to screen drugs or compounds that modulate the FCTRX protein activity 
or expression as well as to treat disorders characterized by insufficient or excessive 
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production of FCTRX protein or production of FCTRX protein forms that have decreased or 
aberrant activity compared to FCTRX wild-type protein (e.g.; diabetes (regulates insulin 
release); obesity (binds and transport lipids); metabolic disturbances associated with obesity, 
the metabolic syndrome X as well as anorexia and wasting disorders associated with chronic 

5 diseases and various cancers, and infectious disease(possesses anti-microbial activity) and the 
various dyslipidemias. In addition, the anti-FCTRX antibodies of the invention can be used 
to detect and isolate FCTRX proteins and modulate FCTRX activity. In yet a further aspect, 
the invention can be used in methods to influence appetite, absorption of nutrients and the 
disposition of metabolic substrates in both a positive and negative fashion. 

10 The invention further pertains to novel agents identified by the screening assays 

described herein and uses thereof for treatments as described, supra. 
Screening Assays 

The invention provides a method (also referred to herein as a "screening assay") for 
identifying modulators, i.e., candidate or test compounds or agents (e.g., peptides, 
15 peptidomimetics, small molecules or other drugs) that bind to FCTRX proteins or have a 
stimulatory or inhibitory effect on, e.g., FCTRX protein expression or FCTRX protein 
activity. The invention also includes compounds identified in the screening assays described 
herein. 

In one embodiment, the invention provides assays for screening candidate or test 
20 compounds which bind to or modulate the activity of the membrane-bound form of an 

FCTRX protein or polypeptide or biologically-active portion thereof. The test compounds of 
the invention can be obtained using any of the numerous approaches in combinatorial library 
methods known in the art, including: biological libraries; spatially addressable parallel solid 
phase or solution phase libraries; synthetic library methods requiring deconvolution; the 
25 "one-bead one-compound" library method; and synthetic library methods using affinity 
chromatography selection. The biological library approach is limited to peptide libraries, 
while the other four approaches are applicable to peptide, non-peptide oligomer or small 
molecule libraries of compounds. See, e.g., Lam, 1997 '. Anticancer Drug Design 12: 145. 
A "small molecule" as used herein, is meant to refer to a composition that has a 
30 molecular weight of less than about 5 kD and most preferably less than about 4 kD. Small 
molecules can be, e.g., nucleic acids, peptides, polypeptides, peptidomimetics, carbohydrates, 
lipids or other organic or inorganic molecules. Libraries of chemical and/or biological 
mixtures, such as fungal, bacterial, or algal extracts, are known in the art and can be screened 
with any of the assays of the invention. 
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Examples of methods for the synthesis of molecular libraries can be found in the art, 
for example in: DeWitt, et aU 1993. Proc. Natl Acad Sci U.S.A. 90: 6909; Erb, et ai, 1994. 
Proc. Natl Acad Sci. U.S.A. 91: 1 1422; Zuckermann, et aU 1994. J. Med. Chem. 37: 2678; 
Cho, et al 9 1993. Science 261: 1303; Carrell, etal, 1994. Angew. Chem. Int. Ed. Engl 33: 

5 2059; Carell, et al, 1994. Angew. Chem. Int. Ed. Engl. 33: 2061; and Gallop, et al, 1994. J. 
Med Chem. 37: 1233, 

Libraries of compounds may be presented in solution {e.g., Houghten, 1992. 
Biotechniques 13: 412-421), or on beads (Lam, 1991. Nature 354: 82-84), on chips (Fodor, 
1993. Nature 364: 555-556), bacteria (Ladner, U.S. Patent No. 5,223,409), spores (Ladner, 

10 U.S. Patent 5,233,409), plasmids (Cull, et al, 1992. Proc. Natl Acad. Sci. USA 89: 

1865-1869) or on phage (Scott and Smith, 1990. Science 249: 386-390; Devlin, 1990. Science 
249: 404-406; Cwirla, et ah, 1990. Proc. Natl Acad. Sci. U.S.A. 87: 6378-6382; Felici, 1991. 
J. Mol Biol 222: 301-310; Ladner, U.S. Patent No. 5,233,409.). 

In one embodiment, an assay is a cell-based assay in which a cell which expresses a 

1 5 membrane-bound form of FCTRX protein, or a biologically-active portion thereof, on the cell 
surface is contacted with a test compound and the ability of the test compound to bind to an 
FCTRX protein determined. The cell, for example, can of mammalian origin or a yeast cell. 
Determining the ability of the test compound to bind to the FCTRX protein can be 
accomplished, for example, by coupling the test compound with a radioisotope or enzymatic 

20 label such that binding of the test compound to the FCTRX protein or biologically-active 
portion thereof can be determined by detecting the labeled compound in a complex. For 
example, test compounds can be labeled with 125 1, 35 S, 14 C, or 3 H, either directly or indirectly, 
and the radioisotope detected by direct counting of radioemission or by scintillation counting. 
Alternatively, test compounds can be enzymatically-labeled with, for example, horseradish 

25 peroxidase, alkaline phosphatase, or luciferase, and the enzymatic label detected by 

determination of conversion of an appropriate substrate to product. In one embodiment, the 
assay comprises contacting a cell which expresses a membrane-bound form of FCTRX 
protein, or a biologically-active portion thereof, on the cell surface with a known compound 
which binds FCTRX to form an assay mixture, contacting the assay mixture with a test 

30 compound, and determining the ability of the test compound to interact with an FCTRX 
protein, wherein determining the ability of the test compound to interact with an FCTRX 
protein comprises determining the ability of the test compound to preferentially bind to 
FCTRX protein or a biologically-active portion thereof as compared to the known compound. 
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In another embodiment, an assay is a cell-based assay comprising contacting a cell 
expressing a membrane-bound form of FCTRX protein, or a biologically-active portion 
thereof, on the cell surface with a test compound and determining the ability of the test 
compound to modulate (e.g., stimulate or inhibit) the activity of the FCTRX protein or 

5 biologically-active portion thereof. Determining the ability of the test compound to modulate 
the activity of FCTRX or a biologically-active portion thereof can be accomplished, for 
example, by determining the ability of the FCTRX protein to bind to or interact with an 
FCTRX target molecule. As used herein, a "target molecule 11 is a molecule with which an 
FCTRX protein binds or interacts in nature, for example, a molecule on the surface of a cell 

10 which expresses an FCTRX interacting protein, a molecule on the surface of a second cell, a 
molecule in the extracellular milieu, a molecule associated with the internal surface of a cell 
membrane or a cytoplasmic molecule. An FCTRX target molecule can be a non-FCTRX 
molecule or an FCTRX protein or polypeptide of the invention. In one embodiment, an 
FCTRX target molecule is a component of a signal transduction pathway that facilitates 

15 transduction of an extracellular signal (e.g. a signal generated by binding of a compound to a 
membrane-bound FCTRX molecule) through the cell membrane and into the cell. The target, 
for example, can be a second intercellular protein that has catalytic activity or a protein that 
facilitates the association of downstream signaling molecules with FCTRX. 

Determining the ability of the FCTRX protein to bind to or interact with an FCTRX 

20 target molecule can be accomplished by one of the methods described above for determining 
direct binding. In one embodiment, determining the ability of the FCTRX protein to bind to 
or interact with an FCTRX target molecule can be accomplished by determining the activity 
of the target molecule. For example, the activity of the target molecule can be determined by 
detecting induction of a cellular second messenger of the target (i.e. intracellular Ca 2+ , 

25 diacylglycerol, IP 3 , etc.), detecting catalytic/enzymatic activity of the target an appropriate 
substrate, detecting the induction of a reporter gene (comprising an FCTRX-responsive 
regulatory element operatively linked to a nucleic acid encoding a detectable marker, e.g., 
luciferase), or detecting a cellular response, for example, cell survival, cellular differentiation, 
or cell proliferation. 

30 In yet another embodiment, an assay of the invention is a cell-free assay comprising 

contacting an FCTRX protein or biologically-active portion thereof with a test compound and 
determining the ability of the test compound to bind to the FCTRX protein or biologically- 
active portion thereof. Binding of the test compound to the FCTRX protein can be 
determined either directly or indirectly as described above. In one such embodiment, the 
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assay comprises contacting the FCTRX protein or biologically-active portion thereof with a 
known compound which binds FCTRX to form an assay mixture, contacting the assay 
mixture with a test compound, and determining the ability of the test compound to interact 
with an FCTRX protein, wherein determining the ability of the test compound to interact with 

5 an FCTRX protein comprises determining the ability of the test compound to preferentially 
bind to FCTRX or biologically-active portion thereof as compared to the known compound. 

In still another embodiment, an assay is a cell-free assay comprising contacting 
FCTRX protein or biologically-active portion thereof with a test compound and determining 
the ability of the test compound to modulate (e.g. stimulate or inhibit) the activity of the 

10 FCTRX protein or biologically-active portion thereof. Determining the ability of the test 
compound to modulate the activity of FCTRX can be accomplished, for example, by 
determining the ability of the FCTRX protein to bind to an FCTRX target molecule by one of 
the methods described above for determining direct binding. In an alternative embodiment, 
determining the ability of the test compound to modulate the activity of FCTRX protein can 

1 5 be accomplished by determining the ability of the FCTRX protein further modulate an 

FCTRX target molecule. For example, the catalytic/enzymatic activity of the target molecule 
on an appropriate substrate can be determined as described, supra. 

In yet another embodiment, the cell-free assay comprises contacting the FCTRX 
protein or biologically-active portion thereof with a known compound which binds FCTRX 

20 protein to form an assay mixture, contacting the assay mixture with a test compound, and 
determining the ability of the test compound to interact with an FCTRX protein, wherein 
determining the ability of the test compound to interact with an FCTRX protein comprises 
determining the ability of the FCTRX protein to preferentially bind to or modulate the 
activity of an FCTRX target molecule. 

25 The cell-free assays of the invention are amenable to use of both the soluble form or 

the membrane-bound form of FCTRX protein. In the case of cell-free assays comprising the 
membrane-bound form of FCTRX protein, it may be desirable to utilize a solubilizing agent 
such that the membrane-bound form of FCTRX protein is maintained in solution. Examples 
of such solubilizing agents include non-ionic detergents such as n-octylglucoside, 

30 n-dodecylglucoside, n-dodecylmaltoside, octanoyl-N-methylglucamide, 
decanoyl-N-methylglucamide, Triton® X-100, Triton® X-l 14, Thesit®, 
Isotridecypoly (ethylene glycol ether) n , N-dodecyl~N,N-dimethyl-3-ammonio-l -propane 
sulfonate, 3-(3-cholamidopropyl) dimethylamminiol-1 -propane sulfonate (CHAPS), or 
3-(3-cholamidopropyl)dimethylamminiol-2-hydroxy-l-propane sulfonate (CHAPSO). 
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In more than one embodiment of the above assay methods of the invention, it may be 
desirable to immobilize either FCTRX protein or its target molecule to facilitate separation of 
complexed from uncomplexed forms of one or both of the proteins, as well as to 
accommodate automation of the assay. Binding of a test compound to FCTRX protein, or 

5 interaction of FCTRX protein with a target molecule in the presence and absence of a 

candidate compound, can be accomplished in any vessel suitable for containing the reactants. 
Examples of such vessels include microtiter plates, test tubes, and micro-centrifuge tubes. In 
one embodiment, a fusion protein can be provided that adds a domain that allows one or both 
of the proteins to be bound to a matrix. For example, GST-FCTRX fusion proteins or GST- 

10 target fusion proteins can be adsorbed onto glutathione sepharose beads (Sigma Chemical, St. 
Louis, MO) or glutathione derivatized microtiter plates, that are then combined with the test 
compound or the test compound and either the non-adsorbed target protein or FCTRX 
protein, and the mixture is incubated under conditions conducive to complex formation (e.g., 
at physiological conditions for salt and pH). Following incubation, the beads or microtiter 

15 plate wells are washed to remove any unbound components, the matrix immobilized in the 
case of beads, complex determined either directly or indirectly, for example, as described, 
supra. Alternatively, the complexes can be dissociated from the matrix, and the level of 
FCTRX protein binding or activity determined using standard techniques. 

Other techniques for immobilizing proteins on matrices can also be used in the 

20 screening assays of the invention. For example, either the FCTRX protein or its target 

molecule can be immobilized utilizing conjugation of biotin and streptavidin. Biotinylated 
FCTRX protein or target molecules can be prepared from biotin-NHS 
(N-hydroxy-succinimide) using techniques well-known within the art (e.g., biotinylation kit, 
Pierce Chemicals, Rockford, 111.), and immobilized in the wells of streptavidin-coated 96 well 

25 plates (Pierce Chemical). Alternatively, antibodies reactive with FCTRX protein or target 
molecules, but which do not interfere with binding of the FCTRX protein to its target 
molecule, can be derivatized to the wells of the plate, and unbound target or FCTRX protein 
trapped in the wells by antibody conjugation. Methods for detecting such complexes, in 
addition to those described above for the GST-immobilized complexes, include 

30 immunodetection of complexes using antibodies reactive with the FCTRX protein or target 
molecule, as well as enzyme-linked assays that rely on detecting an enzymatic activity 
associated with the FCTRX protein or target molecule. 

In another embodiment, modulators of FCTRX protein expression are identified in a 
method wherein a cell is contacted with a candidate compound and the expression of FCTRX 
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mRNA or protein in the cell is determined. The level of expression of FCTRX mRNA or 
protein in the presence of the candidate compound is compared to the level of expression of 
FCTRX mRNA or protein in the absence of the candidate compound. The candidate 
compound can then be identified as a modulator of FCTRX mRNA or protein expression 

5 based upon this comparison. For example, when expression of FCTRX mRNA or protein is 
greater (i.e., statistically significantly greater) in the presence of the candidate compound than 
in its absence, the candidate compound is identified as a stimulator of FCTRX mRNA or 
protein expression. Alternatively, when expression of FCTRX mRNA or protein is less 
(statistically significantly less) in the presence of the candidate compound than in its absence, 

10 the candidate compound is identified as an inhibitor of FCTRX mRNA or protein expression. 
The level of FCTRX mRNA or protein expression in the cells can be determined by methods 
described herein for detecting FCTRX mRNA or protein. 

In yet another aspect of the invention, the FCTRX proteins can be used as "bait 
proteins" in a two-hybrid assay or three hybrid assay (see, e.g., U.S. Patent No. 5,283,317; 

15 Zervos, et al, 1993. Cell 72: 223-232; Madura, et aU 1993. J. Biol. Chem. 268: 

12046-12054; Battel, et al, 1993. Biotechniques 14: 920-924; Iwabuchi, et al, 1993. 
Oncogene 8: 1693-1696; and Brent WO 94/10300), to identify other proteins that bind to or 
interact with FCTRX ("FCTRX-binding proteins" or "FCTRX-bp") and modulate FCTRX 
activity. Such FCTRX-binding proteins are also likely to be involved in the propagation of 

20 signals by the FCTRX proteins as, for example, upstream or downstream elements of the 
FCTRX pathway. 

The two-hybrid system is based on the modular nature of most transcription factors, 
which consist of separable DNA-binding and activation domains. Briefly, the assay utilizes 
two different DNA constructs. In one construct, the gene that codes for FCTRX is fused to a 

25 gene encoding the DNA binding domain of a known transcription factor (e.g., GAL-4). In 
the other construct, a DNA sequence, from a library of DNA sequences, that encodes an 
unidentified protein ("prey" or "sample") is fused to a gene that codes for the activation 
domain of the known transcription factor. If the "bait" and the "prey" proteins are able to 
interact, in vivo, forming an FCTRX-dependent complex, the DNA-binding and activation 

30 domains of the transcription factor are brought into close proximity. This proximity allows 
transcription of a reporter gene (e.g., LacZ) that is operably linked to a transcriptional 
regulatory site responsive to the transcription factor. Expression of the reporter gene can be 
detected and cell colonies containing the functional transcription factor can be isolated and 
used to obtain the cloned gene that encodes the protein which interacts with FCTRX. 
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The invention further pertains to novel agents identified by the aforementioned 
screening assays and uses thereof for treatments as described herein. 

Detection Assays 

Portions or fragments of the cDNA sequences identified herein (and the 
5 corresponding complete gene sequences) can be used in numerous ways as polynucleotide 
reagents. By way of example, and not of limitation, these sequences can be used to: (/) map 
their respective genes on a chromosome; and, thus, locate gene regions associated with 
genetic disease; (if) identify an individual from a minute biological sample (tissue typing); 
and (Hi) aid in forensic identification of a biological sample. Some of these applications are 
1 0 described in the subsections, below. 
Chromosome Mapping 

Once the sequence (or a portion of the sequence) of a gene has been isolated, this 
sequence can be used to map the location of the gene on a chromosome. This process is 
called chromosome mapping. Accordingly, portions or fragments of the FCTRX sequences, 

15 SEQ ID NOS:l, 3, 5, 7, 9, 10, 1 1, 12, 14, 16, 18, 20, 22, and 24, or fragments or derivatives 
thereof, can be used to map the location of the FCTRX genes, respectively, on a 
chromosome. The mapping of the FCTRX sequences to chromosomes is an important first 
step in correlating these sequences with genes associated with disease. 

Briefly, FCTRX genes can be mapped to chromosomes by preparing PCR primers 

20 (preferably 15-25 bp in length) from the FCTRX sequences. Computer analysis of the 

FCTRX, sequences can be used to rapidly select primers that do not span more than one exon 
in the genomic DNA, thus complicating the amplification process. These primers can then be 
used for PCR screening of somatic cell hybrids containing individual human chromosomes. 
Only those hybrids containing the human gene corresponding to the FCTRX sequences will 

25 yield an amplified fragment. 

Somatic cell hybrids are prepared by fusing somatic cells from different mammals 
(e.g., human and mouse cells). As hybrids of human and mouse cells grow and divide, they 
gradually lose human chromosomes in random order, but retain the mouse chromosomes. By 
using media in which mouse cells cannot grow, because they lack a particular enzyme, but in 

30 which human cells can, the one human chromosome that contains the gene encoding the 

needed enzyme will be retained. By using various media, panels of hybrid cell lines can be 
established. Each cell line in a panel contains either a single human chromosome or a small 
number of human chromosomes, and a full set of mouse chromosomes, allowing easy 
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mapping of individual genes to specific human chromosomes. See, e.g., D'Eustachio, et ah, 
1983. Science 220: 919-924. Somatic cell hybrids containing only fragments of human 
chromosomes can also be produced by using human chromosomes with translocations and 
deletions. 

5 PCR mapping of somatic cell hybrids is a rapid procedure for assigning a particular 

sequence to a particular chromosome. Three or more sequences can be assigned per day 
using a single thermal cycler. Using the FCTRX sequences to design oligonucleotide 
primers, sub-localization can be achieved with panels of fragments from specific 
chromosomes. 

10 Fluorescence in situ hybridization (FISH) of a DNA sequence to a metaphase 

chromosomal spread can further be used to provide a precise chromosomal location in one 
step. Chromosome spreads can be made using cells whose division has been blocked in 
metaphase by a chemical like colcemid that disrupts the mitotic spindle. The chromosomes 
can be treated briefly with trypsin, and then stained with Giemsa. A pattern of light and dark 

15 bands develops on each chromosome, so that the chromosomes can be identified individually. 
The FISH technique can be used with a DNA sequence as short as 500 or 600 bases. 
However, clones larger than 1,000 bases have a higher likelihood of binding to a unique 
chromosomal location with sufficient signal intensity for simple detection. Preferably 1,000 
bases, and more preferably 2,000 bases, will suffice to get good results at a reasonable 

20 amount of time. For a review of this technique, see, Verma, et aL y Human Chromosomes: 
A Manual of Basic Techniques (Pergamon Press, New York 1988). 

Reagents for chromosome mapping can be used individually to mark a single 
chromosome or a single site on that chromosome, or panels of reagents can be used for 
marking multiple sites and/or multiple chromosomes. Reagents corresponding to noncoding 

25 regions of the genes actually are preferred for mapping purposes. Coding sequences are more 
likely to be conserved within gene families, thus increasing the chance of cross hybridizations 
during chromosomal mapping. 

Once a sequence has been mapped to a precise chromosomal location, the physical 
position of the sequence on the chromosome can be correlated with genetic map data. Such 

30 data are found, e.g., in McKusick, Mendelian Inheritance in Man, available on-line 

through Johns Hopkins University Welch Medical Library). The relationship between genes 
and disease, mapped to the same chromosomal region, can then be identified through linkage 
analysis (co-inheritance of physically adjacent genes), described in, e.g., Egeland, et aL, 
mi. Nature, 325:783-787. 
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Moreover, differences in the DNA sequences between individuals affected and 
unaffected with a disease associated with the FCTRX gene, can be determined. If a mutation 
is observed in some or all of the affected individuals but not in any unaffected individuals, 
then the mutation is likely to be the causative agent of the particular disease. Comparison of 
5 affected and unaffected individuals generally involves first looking for structural alterations 
in the chromosomes, such as deletions or translocations that are visible from chromosome 
spreads or detectable using PCR based on that DNA sequence. Ultimately, complete 
sequencing of genes from several individuals can be performed to confirm the presence of a 
mutation and to distinguish mutations from polymorphisms. 

10 Tissue Typing 

The FCTRX sequences of the invention can also be used to identify individuals from 
minute biological samples. In this technique, an individual's genomic DNA is digested with 
one or more restriction enzymes, and probed on a Southern blot to yield unique bands for 
identification. The sequences of the invention are useful as additional DNA markers for 

1 5 RFLP ("restriction fragment length polymorphisms," described in U.S. Patent No. 
5,272,057). 

Furthermore, the sequences of the invention can be used to provide an alternative 
technique that determines the actual base-by-base DNA sequence of selected portions of an 
individual's genome. Thus, the FCTRX sequences described herein can be used to prepare 

20 two PCR primers from the 5- and 3 -termini of the sequences. These primers can then be 
used to amplify an individual's DNA and subsequently sequence it. 

Panels of corresponding DNA sequences from individuals, prepared in this manner, 
can provide unique individual identifications, as each individual will have a unique set of 
such DNA sequences due to allelic differences. The sequences of the invention can be used 

25 to obtain such identification sequences from individuals and from tissue. The FCTRX 
sequences of the invention uniquely represent portions of the human genome. Allelic 
variation occurs to some degree in the coding regions of these sequences, and to a greater 
degree in the noncoding regions. It is estimated that allelic variation between individual 
humans occurs with a frequency of about once per each 500 bases. Much of the allelic 

30 variation is due to single nucleotide polymorphisms (SNPs), which include restriction 
fragment length polymorphisms (RFLPs). 

Each of the sequences described herein can, to some degree, be used as a standard 
against which DNA from an individual can be compared for identification purposes. Because 
greater numbers of polymorphisms occur in the noncoding regions, fewer sequences are 
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necessary to differentiate individuals. The noncoding sequences can comfortably provide 
positive individual identification with a panel of perhaps 10 to 1,000 primers that each yield a 
noncoding amplified sequence of 100 bases. If predicted coding sequences, such as those in 
SEQ ID NOSrl, 3, 5, 7, 9, 10, 1 1, 12, 14, 16, 18, 20, 22, and 24, are used, a more appropriate 
5 number of primers for positive individual identification would be 500-2,000. 
Predictive Medicine 

The invention also pertains to the field of predictive medicine in which diagnostic 
assays, prognostic assays, pharmacogenomics, and monitoring clinical trials are used for 
prognostic (predictive) purposes to thereby treat an individual prophylactically. Accordingly, 

10 one aspect of the invention relates to diagnostic assays for determining FCTRX protein 
and/or nucleic acid expression as well as FCTRX activity, in the context of a biological 
sample (e.g., blood, serum, cells, tissue) to thereby determine whether an individual is 
afflicted with a disease or disorder, or is at risk of developing a disorder, associated with 
aberrant FCTRX expression or activity. The disorders include Also within the scope of the 

1 5 invention is the use of a Therapeutic in the manufacture of a medicament for treating or 

preventing disorders or syndromes including, e.g., Colorectal cancer, adenomatous polyposis 
coli, myelogenous leukemia, congenital ceonatal alloimmune thrombocytopenia, multiple 
human solid malignancies, malignant ovarian tumours particularly at the interface between 
epithelia and stroma, malignant brain tumors, mammary tumors, human gliomas, 

20 astrocytomas, mixed glioma/astrocytomas, renal cells carcinoma, breast adenocarcinoma, 
ovarian cancer, melanomas, renal cell carcinoma , clear cell and granular cell carcinomas, 
autocrine/paracrine stimulation of tumor cell proliferation, autocrine/paracrine stimulation of 
tumor cell survival and tumor cell resistance to cytotoxic therapy, paranechmal and basement 
membrane invasion and motility of tumor cells thereby contributing to metastasis, tumor- 

25 mediated immunosuppression of T-cell mediated immune effector cells and pathways 
resulting in tumor escape from immune surveilance, neurological disorders, 
neurodegenerative disorders, nerve trauma, familial myelodysplastic syndrome, Charcot- 
Marie-Tooth neuropathy, demyelinating Gardner syndrome, familial myelodysplastic 
syndrome; mental health conditions, immunological disorders, allergy and infection, asthma, 

30 bronchial asthma, Avellino type eosinophilia, lung diseases, reproductive disorders, male 
infertility, female reproductive system disorders, male and female reproductive diseases, 
hemangioma, deafness, glycoprotein la deficiency, desmoid disease, turcot syndrome, liver 
cirrhosis, hepatitis C, gastric disorders, pancreatic diseases like diabetes, Schistosoma 
mansoni infection, Spinocerebellar ataxia, Plasmodium falciparum parasitemia, Corneal 
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dystrophy -Groenouw type I, Corneal dystrophy - lattice type I, and Reis-Bucklers corneal 
dystrophy. The invention also provides for prognostic (or predictive) assays for determining 
whether an individual is at risk of developing a disorder associated with FCTRX protein, 
nucleic acid expression or activity. For example, mutations in an FCTRX gene can be 

5 assayed in a biological sample. Such assays can be used for prognostic or predictive purpose 
to thereby prophylactically treat an individual prior to the onset of a disorder characterized by 
or associated with FCTRX protein, nucleic acid expression, or biological activity. 

Another aspect of the invention provides methods for determining FCTRX protein, 
nucleic acid expression or activity in an individual to thereby select appropriate therapeutic or 

10 prophylactic agents for that individual (referred to herein as "pharmacogenomics"). 
Pharmacogenomics allows for the selection of agents (e.g., drugs) for therapeutic or 
prophylactic treatment of an individual based on the genotype of the individual (e.g., the 
genotype of the individual examined to determine the ability of the individual to respond to a 
particular agent.) 

15 Yet another aspect of the invention pertains to monitoring the influence of agents 

(e.g., drugs, compounds) on the expression or activity of FCTRX in clinical trials. 

These and other agents are described in further detail in the following sections. 
Diagnostic Assays 

An exemplary method for detecting the presence or absence of FCTRX in a biological 
20 sample involves obtaining a biological sample from a test subject and contacting the 
biological sample with a compound or an agent capable of detecting FCTRX protein or 
nucleic acid (e.g., mRNA, genomic DNA) that encodes FCTRX protein such that the 
presence of FCTRX is detected in the biological sample. An agent for detecting FCTRX 
mRNA or genomic DNA is a labeled nucleic acid probe capable of hybridizing to FCTRX 
25 mRNA or genomic DNA. The nucleic acid probe can be, for example, a full-length FCTRX 
nucleic acid, such as the nucleic acid of SEQIDNOS:l, 3, 5, 7, 9, 10, 11, 12, 14, 16, 18, 20, 
22, and 24, or a portion thereof, such as an oligonucleotide of at least 15, 30, 50, 100, 250 or 
500 nucleotides in length and sufficient to specifically hybridize under stringent conditions to 
FCTRX mRNA or genomic DNA. Other suitable probes for use in the diagnostic assays of 
30 the invention are described herein. 

An agent for detecting FCTRX protein is an antibody capable of binding to FCTRX 
protein, preferably an antibody with a detectable label. Antibodies can be polyclonal, or 
more preferably, monoclonal. An intact antibody, or a fragment thereof (e.g., Fab or F(ab')2) 
can be used. The term "labeled", with regard to the probe or antibody, is intended to 
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encompass direct labeling of the probe or antibody by coupling (i.e. 9 physically linking) a 
detectable substance to the probe or antibody, as well as indirect labeling of the probe or 
antibody by reactivity with another reagent that is directly labeled. Examples of indirect 
labeling include detection of a primary antibody using a fluorescently-labeled secondary 
5 antibody and end-labeling of a DNA probe with biotin such that it can be detected with 
fluorescently-labeled streptavidin. The term "biological sample" is intended to include 
tissues, cells and biological fluids isolated from a subject, as well as tissues, cells and fluids 
present within a subject. That is, the detection method of the invention can be used to detect 
FCTRX mRNA, protein, or genomic DNA in a biological sample in vitro as well as in vivo. 

1 0 For example, in vitro techniques for detection of FCTRX mRNA include Northern 

hybridizations and in situ hybridizations. In vitro techniques for detection of FCTRX protein 
include enzyme linked immunosorbent assays (ELISAs), Western blots, 
immunoprecipitations, and immunofluorescence. In vitro techniques for detection of FCTRX 
genomic DNA include Southern hybridizations. Furthermore, in vivo techniques for 

1 5 detection of FCTRX protein include introducing into a subject a labeled anti-FCTRX 
antibody. For example, the antibody can be labeled with a radioactive marker whose 
presence and location in a subject can be detected by standard imaging techniques. 

In one embodiment, the biological sample contains protein molecules from the test 
subject. Alternatively, the biological sample can contain mRNA molecules from the test 

20 subject or genomic DNA molecules from the test subject. A preferred biological sample is a 
peripheral blood leukocyte sample isolated by conventional means from a subject. 

In another embodiment, the methods further involve obtaining a control biological 
sample from a control subject, contacting the control sample with a compound or agent 
capable of detecting FCTRX protein, mRNA, or genomic DNA, such that the presence of 

25 FCTRX protein, mRNA or genomic DNA is detected in the biological sample, and 

comparing the presence of FCTRX protein, mRNA or genomic DNA in the control sample 
with the presence of FCTRX protein, mRNA or genomic DNA in the test sample. 

The invention also encompasses kits for detecting the presence of FCTRX in a 
biological sample. For example, the kit can comprise: a labeled compound or agent capable 

30 of detecting FCTRX protein or mRNA in a biological sample; means for determining the 
amount of FCTRX in the sample; and means for comparing the amount of FCTRX in the 
sample with a standard. The compound or agent can be packaged in a suitable container. 
The kit can further comprise instructions for using the kit to detect FCTRX protein or nucleic 
acid. 
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Prognostic Assays 

The diagnostic methods described herein can furthermore be utilized to identify 
subjects having or at risk of developing a disease or disorder associated with aberrant FCTRX 
expression or activity. For example, the assays described herein, such as the preceding 
5 diagnostic assays or the following assays, can be utilized to identify a subject having or at 
risk of developing a disorder associated with FCTRX protein, nucleic acid expression or 
activity. Alternatively, the prognostic assays can be utilized to identify a subject having or at 
risk for developing a disease or disorder. Thus, the invention provides a method for 
identifying a disease or disorder associated with aberrant FCTRX expression or activity in 

10 which a test sample is obtained from a subject and FCTRX protein or nucleic acid {e.g., 

mRNA, genomic DNA) is detected, wherein the presence of FCTRX protein or nucleic acid 
is diagnostic for a subject having or at risk of developing a disease or disorder associated with 
aberrant FCTRX expression or activity. As used herein, a "test sample" refers to a biological 
sample obtained from a subject of interest. For example, a test sample can be a biological 

15 fluid {e.g., serum), cell sample, or tissue. 

Furthermore, the prognostic assays described herein can be used to determine whether 
a subject can be administered an agent {e.g., an agonist, antagonist, peptidomimetic, protein, 
peptide, nucleic acid, small molecule, or other drug candidate) to treat a disease or disorder 
associated with aberrant FCTRX expression or activity. For example, such methods can be 

20 used to determine whether a subject can be effectively treated with an agent for a disorder. 
Thus, the invention provides methods for determining whether a subject can be effectively 
treated with an agent for a disorder associated with aberrant FCTRX expression or activity in 
which a test sample is obtained and FCTRX protein or nucleic acid is detected {e.g., wherein 
the presence of FCTRX protein or nucleic acid is diagnostic for a subject that can be 

25 administered the agent to treat a disorder associated with aberrant FCTRX expression or 
activity). 

The methods of the invention can also be used to detect genetic lesions in an FCTRX 
gene, thereby determining if a subject with the lesioned gene is at risk for a disorder 
characterized by aberrant cell proliferation and/or differentiation. In various embodiments, 
30 the methods include detecting, in a sample of cells from the subject, the presence or absence 
of a genetic lesion characterized by at least one of an alteration affecting the integrity of a 
gene encoding an FCTRX-protein, or the misexpression of the FCTRX gene. For example, 
such genetic lesions can be detected by ascertaining the existence of at least one of: (i) a 
deletion of one or more nucleotides from an FCTRX gene; {if) an addition of one or more 
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nucleotides to an FCTRX gene; (Hi) a substitution of one or more nucleotides of an FCTRX 
gene, (z'v) a chromosomal rearrangement of an FCTRX gene; (v) an alteration in the level of a 
messenger RNA transcript of an FCTRX gene, (vi) aberrant modification of an FCTRX gene, 
such as of the methylation pattern of the genomic DNA, (v/7) the presence of a non-wild-type 
5 splicing pattern of a messenger RNA transcript of an FCTRX gene, (viii) a non-wild-type 
level of an FCTRX protein, (ix) allelic loss of an FCTRX gene, and (x) inappropriate 
post-translational modification of an FCTRX protein. As described herein, there are a large 
number of assay techniques known in the art which can be used for detecting lesions in an 
FCTRX gene. A preferred biological sample is a peripheral blood leukocyte sample isolated 

10 by conventional means from a subject. However, any biological sample containing nucleated 
cells may be used, including, for example, buccal mucosal cells. 

In certain embodiments, detection of the lesion involves the use of a probe/primer in a 
polymerase chain reaction (PCR) (see, e.g., U.S. Patent Nos. 4,683,195 and 4,683,202), such 
as anchor PCR or RACE PCR, or, alternatively, in a ligation chain reaction (LCR) (see, e.g., 

15 Landegran, et al, 1988. Science 241: 1077-1080; and Nakazawa, et al 9 1994. Proc. Natl 

Acad. Sci. USA 91: 360-364), the latter of which can be particularly useful for detecting point 
mutations in the FCTRX-gene (see, Abravaya, et al. 9 1995. Nucl Acids Res. 23: 675-682). 
This method can include the steps of collecting a sample of cells from a patient, isolating 
nucleic acid (e.g., genomic, mRNA or both) from the cells of the sample, contacting the 

20 nucleic acid sample with one or more primers that specifically hybridize to an FCTRX gene 
under conditions such that hybridization and amplification of the FCTRX gene (if present) 
occurs, and detecting the presence or absence of an amplification product, or detecting the 
size of the amplification product and comparing the length to a control sample. It is 
anticipated that PCR and/or LCR may be desirable to use as a preliminary amplification step 

25 in conjunction with any of the techniques used for detecting mutations described herein. 

Alternative amplification methods include: self sustained sequence replication (see, 
Guatelli, et ah, 1990. Proc. Natl Acad. Scl USA 87: 1874-1878), transcriptional 
amplification system (see, Kwoh, et al, 1989. Proc. Natl Acad. Set USA 86: 1 173-1 177); 
Q(3 Replicase (see, Lizardi, et al, 1988. BioTechnology 6: 1 197), or any other nucleic acid 

30 amplification method, followed by the detection of the amplified molecules using techniques 
well known to those of skill in the art. These detection schemes are especially useful for the 
detection of nucleic acid molecules if such molecules are present in very low numbers. 
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In an alternative embodiment, mutations in an FCTRX gene from a sample cell can be 
identified by alterations in restriction enzyme cleavage patterns. For example, sample and 
control DNA is isolated, amplified (optionally), digested with one or more restriction 
endonucleases, and fragment length sizes are determined by gel electrophoresis and 
5 compared. Differences in fragment length sizes between sample and control DNA indicates 
mutations in the sample DNA. Moreover, the use of sequence specific ribozymes {see, e.g., 
U.S. Patent No. 5,493,53 1) can be used to score for the presence of specific mutations by 
development or loss of a ribozyme cleavage site. 

In other embodiments, genetic mutations in FCTRX can be identified by hybridizing a 

1 0 sample and control nucleic acids, e.g., DNA or RNA, to high-density arrays containing 
hundreds or thousands of oligonucleotides probes. See, e.g., Cronin, et al, 1996. Human 
Mutation 7: 244-255; Kozal, et aL 9 1996. Nat Med. 2: 753-759. For example, genetic 
mutations in FCTRX can be identified in two dimensional arrays containing light-generated 
DNA probes as described in Cronin, et ah, supra. Briefly, a first hybridization array of 

1 5 probes can be used to scan through long stretches of DNA in a sample and control to identify 
base changes between the sequences by making linear arrays of sequential overlapping 
probes. This step allows the identification of point mutations. This is followed by a second 
hybridization array that allows the characterization of specific mutations by using smaller, 
specialized probe arrays complementary to all variants or mutations detected. Each mutation 

20 array is composed of parallel probe sets, one complementary to the wild-type gene and the 
other complementary to the mutant gene. 

In yet another embodiment, any of a variety of sequencing reactions known in the art 
can be used to directly sequence the FCTRX gene and detect mutations by comparing the 
sequence of the sample FCTRX with the corresponding wild-type (control) sequence. 

25 Examples of sequencing reactions include those based on techniques developed by Maxim 
and Gilbert, 1977. Proc. Natl. Acad. Sci. USA 74: 560 or Sanger, 1977. Proc. Natl Acad. Set 
USA 74: 5463. It is also contemplated that any of a variety of automated sequencing 
procedures can be utilized when performing the diagnostic assays (see, e.g., Naeve, et ah, 
1995. Biotechniques 19: 448), including sequencing by mass spectrometry (see, e.g., PCT 

30 International Publication No. WO 94/16101 ; Cohen, et ah, 1996. Adv. Chromatography 36: 
127-162; and Griffin, et a/., 1993. Appl Biochem. Biotechnol 38: 147-159). 

Other methods for detecting mutations in the FCTRX gene include methods in which 
protection from cleavage agents is used to detect mismatched bases in RNA/RNA or 
RNA/DNA heteroduplexes. See, e.g., Myers, et ah, 1985. Science 230: 1242. In general, the 
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art technique of "mismatch cleavage" starts by providing heteroduplexes of formed by 
hybridizing (labeled) RNA or DNA containing the wild-type FCTRX sequence with 
potentially mutant RNA or DNA obtained from a tissue sample. The double-stranded 
duplexes are treated with an agent that cleaves single-stranded regions of the duplex such as 
5 which will exist due to basepair mismatches between the control and sample strands. For 
instance, RNA/DNA duplexes can be treated with RNase and DNA/DNA hybrids treated 
with Si nuclease to enzymatically digesting the mismatched regions. In other embodiments, 
either DNA/DNA or RNA/DNA duplexes can be treated with hydroxylamine or osmium 
tetroxide and with piperidine in order to digest mismatched regions. After digestion of the 

10 mismatched regions, the resulting material is then separated by size on denaturing 

polyacrylamide gels to determine the site of mutation. See, e.g., Cotton, et al, 1988. Proc. 
Natl. Acad. Sci. USA 85: 4397; Saleeba, et al, 1992. Methods Enzymol 217: 286-295. In an 
embodiment, the control DNA or RNA can be labeled for detection. 

In still another embodiment, the mismatch cleavage reaction employs one or more 

15 proteins that recognize mismatched base pairs in double-stranded DNA (so called "DNA 

mismatch repair" enzymes) in defined systems for detecting and mapping point mutations in 
FCTRX cDNAs obtained from samples of cells. For example, the mutY enzyme of E. coli 
cleaves A at G/A mismatches and the thymidine DNA glycosylase from HeLa cells cleaves T 
at G/T mismatches. See, e.g., Hsu, et al, 1994. Carcinogenesis 15: 1657-1662. According to 

20 an exemplary embodiment, a probe based on an FCTRX sequence, e.g., a wild-type FCTRX 
sequence, is hybridized to a cDNA or other DNA product from a test cell(s). The duplex is 
treated with a DNA mismatch repair enzyme, and the cleavage products, if any, can be 
detected from electrophoresis protocols or the like. See, e.g., U.S. Patent No. 5,459,039. 

In other embodiments, alterations in electrophoretic mobility will be used to identify 

25 mutations in FCTRX genes. For example, single strand conformation polymorphism (SSCP) 
may be used to detect differences in electrophoretic mobility between mutant and wild type 
nucleic acids. See, e.g., Orita, etal, 1989. Proc. Natl Acad. Set USA: 86: 2766; Cotton, 
1993. Mutat. Res. 285: 125-144; Hayashi, 1992. Genet. Anal Tech. Appl 9: 73-79. 
Single-stranded DNA fragments of sample and control FCTRX nucleic acids will be 

30 denatured and allowed to renature. The secondary structure of single-stranded nucleic acids 
varies according to sequence, the resulting alteration in electrophoretic mobility enables the 
detection of even a single base change. The DNA fragments may be labeled or detected with 
labeled probes. The sensitivity of the assay may be enhanced by using RNA (rather than 
DNA), in which the secondary structure is more sensitive to a change in sequence. In one 
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embodiment, the subject method utilizes heteroduplex analysis to separate double stranded 
heteroduplex molecules on the basis of changes in electrophoretic mobility. See, e.g., Keen, 
et ah, 1991. Trends Genet. 7: 5. 

In yet another embodiment, the movement of mutant or wild-type fragments in 
5 polyacrylamide gels containing a gradient of denaturant is assayed using denaturing gradient 
gel electrophoresis (DGGE). See, e.g., Myers, et ah, 1985. Nature 313: 495. When DGGE is 
used as the method of analysis, DNA will be modified to insure that it does not completely 
denature, for example by adding a GC clamp of approximately 40 bp of high-melting 
GC-rich DNA by PCR. In a further embodiment, a temperature gradient is used in place of a 

10 denaturing gradient to identify differences in the mobility of control and sample DNA. See, 
e.g., Rosenbaum andReissner, 1987 Biophys. Chem. 265: 12753. 

Examples of other techniques for detecting point mutations include, but are not 
limited to, selective oligonucleotide hybridization, selective amplification, or selective primer 
extension. For example, oligonucleotide primers may be prepared in which the known 

1 5 mutation is placed centrally and then hybridized to target DNA under conditions that permit 
hybridization only if a perfect match is found. See, e.g., Saiki, et ah, 1986. Nature 324: 163; 
Saiki, et ah, 1989. Proc. Natl Acad. Sci. USA 86: 6230. Such allele specific oligonucleotides 
are hybridized to PCR amplified target DNA or a number of different mutations when the 
oligonucleotides are attached to the hybridizing membrane and hybridized with labeled target 

20 DNA. 

Alternatively, allele specific amplification technology that depends on selective PCR 
amplification may be used in conjunction with the instant invention. Oligonucleotides used 
as primers for specific amplification may carry the mutation of interest in the center of the 
molecule (so that amplification depends on differential hybridization; see, e.g., Gibbs, et ah, 

25 1989. Nucl Acids Res. 17: 2437-2448) or at the extreme 3 f -terminus of one primer where, 
under appropriate conditions, mismatch can prevent, or reduce polymerase extension {see, 
e.g., Prossner, 1993. Tibtech. 1 1: 238). In addition it may be desirable to introduce a novel 
restriction site in the region of the mutation to create cleavage-based detection. See, e.g., 
Gasparini, et ah, 1992. Mol Cell Probes 6:1. It is anticipated that in certain embodiments 

30 amplification may also be performed using Taq ligase for amplification. See, e.g., Barany, 
1991. Proc. Natl. Acad. Sci. USA 88: 189. In such cases, ligation will occur only if there is a 
perfect match at the 3 f -terminus of the 5' sequence, making it possible to detect the presence 
of a known mutation at a specific site by looking for the presence or absence of amplification. 
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The methods described herein may be performed, for example, by utilizing 
pre-packaged diagnostic kits comprising at least one probe nucleic acid or antibody reagent 
described herein, which may be conveniently used, e.g., in clinical settings to diagnose 
patients exhibiting symptoms or family history of a disease or illness involving an FCTRX 
5 gene. 

Furthermore, any cell type or tissue, preferably peripheral blood leukocytes, in which 
FCTRX is expressed may be utilized in the prognostic assays described herein. However, any 
biological sample containing nucleated cells may be used, including, for example, buccal 
mucosal cells. 

1 0 Pharmacogenomics 

Agents, or modulators that have a stimulatory or inhibitory effect on FCTRX activity 
{e.g., FCTRX gene expression), as identified by a screening assay described herein can be 
administered to individuals to treat (prophylactically or therapeutically) disorders (The 
disorders include metabolic disorders, Also within the scope of the invention is the use of a 

15 Therapeutic in the manufacture of a medicament for treating or preventing disorders or 
syndromes including, e.g., Colorectal cancer, adenomatous polyposis coli, myelogenous 
leukemia, congenital ceonatal alloimmune thrombocytopenia, multiple human solid 
malignancies, malignant ovarian tumours particularly at the interface between epithelia and 
stroma, malignant brain tumors, mammary tumors, human gliomas, astrocytomas, mixed 

20 glioma/astrocytomas, renal cells carcinoma, breast adenocarcinoma, ovarian cancer, 

melanomas, renal cell carcinoma , clear cell and granular cell carcinomas, autocrine/paracrine 
stimulation of tumor cell proliferation, autocrine/paracrine stimulation of tumor cell survival 
and tumor cell resistance to cytotoxic therapy, paranechmal and basement membrane 
invasion and motility of tumor cells thereby contributing to metastasis, tumor-mediated 

25 immunosuppression of T-cell mediated immune effector cells and pathways resulting in 

tumor escape from immune surveilance, neurological disorders, neurodegenerative disorders, 
nerve trauma, familial myelodysplastic syndrome, Charcot-Marie-Tooth neuropathy, 
demyelinating Gardner syndrome, familial myelodysplastic syndrome; mental health 
conditions, immunological disorders, allergy and infection, asthma, bronchial asthma, 

30 Avellino type eosinophilia, lung diseases, reproductive disorders, male infertility, female 
reproductive system disorders, male and female reproductive diseases, hemangioma, 
deafness, glycoprotein la deficiency, desmoid disease, turcot syndrome, liver cirrhosis, 
hepatitis C, gastric disorders, pancreatic diseases like diabetes, Schistosoma mansoni 
infection, Spinocerebellar ataxia, Plasmodium falciparum parasitemia, Corneal dystrophy - 
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Groenouw type I, Corneal dystrophy - lattice type I, and Reis-Bucklers corneal dystrophy) In 
conjunction with such treatment, the pharmacogenomics {i.e., the study of the relationship 
between an individual's genotype and that individual's response to a foreign compound or 
drug) of the individual may be considered. Differences in metabolism of therapeutics can lead 
5 to severe toxicity or therapeutic failure by altering the relation between dose and blood 
concentration of the pharmacologically active drug. Thus, the pharmacogenomics of the 
individual permits the selection of effective agents {e.g., drugs) for prophylactic or 
therapeutic treatments based on a consideration of the individual's genotype. Such 
pharmacogenomics can further be used to determine appropriate dosages and therapeutic 

1 0 regimens. Accordingly, the activity of FCTRX protein, expression of FCTRX nucleic acid, or 
mutation content of FCTRX genes in an individual can be determined to thereby select 
appropriate agent(s) for therapeutic or prophylactic treatment of the individual. 

Pharmacogenomics deals with clinically significant hereditary variations in the 
response to drugs due to altered drug disposition and abnormal action in affected persons. 

15 See e.g., Eichelbaum, 1996. Clin. Exp. Pharmacol. Physiol, 23: 983-985; Linder, 1997. Clin. 
Chem., 43: 254-266. In general, two types of pharmacogenetic conditions can be 
differentiated. Genetic conditions transmitted as a single factor altering the way drugs act on 
the body (altered drug action) or genetic conditions transmitted as single factors altering the 
way the body acts on drugs (altered drug metabolism). These pharmacogenetic conditions 

20 can occur either as rare defects or as polymorphisms. For example, glucose-6-phosphate 
dehydrogenase (G6PD) deficiency is a common inherited enzymopathy in which the main 
clinical complication is hemolysis after ingestion of oxidant drugs (anti-malarials, 
sulfonamides, analgesics, nitrofurans) and consumption of fava beans. 

As an illustrative embodiment, the activity of drug metabolizing enzymes is a major 

25 determinant of both the intensity and duration of drug action. The discovery of genetic 
polymorphisms of drug metabolizing enzymes {e.g., N-acetyltransferase 2 (NAT 2) and 
cytochrome P450 enzymes CYP2D6 and CYP2C19) has provided an explanation as to why 
some patients do not obtain the expected drug effects or show exaggerated drug response and 
serious toxicity after taking the standard and safe dose of a drug. These polymorphisms are 

30 expressed in two phenotypes in the population, the extensive metabolizer (EM) and poor 
metabolizer (PM). The prevalence of PM is different among different populations. For 
example, the gene coding for CYP2D6 is highly polymorphic and several mutations have 
been identified in PM, which all lead to the absence of functional CYP2D6. Poor 
metabolizers of CYP2D6 and CYP2C19 quite frequently experience exaggerated drug 
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response and side effects when they receive standard doses. If a metabolite is the active 
therapeutic moiety, PM show no therapeutic response, as demonstrated for the analgesic 
effect of codeine mediated by its CYP2D6-formed metabolite morphine. At the other 
extreme are the so called ultra-rapid metabolizers who do not respond to standard doses. 
5 Recently, the molecular basis of ultra-rapid metabolism has been identified to be due to 
CYP2D6 gene amplification. 

Thus, the activity of FCTRX protein, expression of FCTRX nucleic acid, or mutation 
content of FCTRX genes in an individual can be determined to thereby select appropriate 
agent(s) for therapeutic or prophylactic treatment of the individual. In addition, 

10 pharmacogenetic studies can be used to apply genotyping of polymorphic alleles encoding 
drug-metabolizing enzymes to the identification of an individual's drug responsiveness 
phenotype. This knowledge, when applied to dosing or drug selection, can avoid adverse 
reactions or therapeutic failure and thus enhance therapeutic or prophylactic efficiency when 
treating a subject with an FCTRX modulator, such as a modulator identified by one of the 

1 5 exemplary screening assays described herein. 

Monitoring of Effects During Clinical Trials 

Monitoring the influence of agents (e.g., drugs, compounds) on the expression or 
activity of FCTRX (e.g., the ability to modulate aberrant cell proliferation and/or 
differentiation) can be applied not only in basic drug screening, but also in clinical trials. For 

20 example, the effectiveness of an agent determined by a screening assay as described herein to 
increase FCTRX gene expression, protein levels, or upregulate FCTRX activity, can be 
monitored in clinical trails of subjects exhibiting decreased FCTRX gene expression, protein 
levels, or downregulated FCTRX activity. Alternatively, the effectiveness of an agent 
determined by a screening assay to decrease FCTRX gene expression, protein levels, or 

25 downregulate FCTRX activity, can be monitored in clinical trails of subjects exhibiting 

increased FCTRX gene expression, protein levels, or upregulated FCTRX activity. In such 
clinical trials, the expression or activity of FCTRX and, preferably, other genes that have 
been implicated in, for example, a cellular proliferation or immune disorder can be used as a 
"read out" or markers of the immune responsiveness of a particular cell. 

30 By way of example, and not of limitation, genes, including FCTRX, that are 

modulated in cells by treatment with an agent (e.g., compound, drug or small molecule) that 
modulates FCTRX activity (e.g., identified in a screening assay as described herein) can be 
identified. Thus, to study the effect of agents on cellular proliferation disorders, for example, 
in a clinical trial, cells can be isolated and RNA prepared and analyzed for the levels of 
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expression of FCTRX and other genes implicated in the disorder. The levels of gene 
expression {i.e., a gene expression pattern) can be quantified by Northern blot analysis or 
RT-PCR, as described herein, or alternatively by measuring the amount of protein produced, 
by one of the methods as described herein, or by measuring the levels of activity of FCTRX 
5 or other genes. In this manner, the gene expression pattern can serve as a marker, indicative 
of the physiological response of the cells to the agent. Accordingly, this response state may 
be determined before, and at various points during, treatment of the individual with the agent. 

In one embodiment, the invention provides a method for monitoring the effectiveness 
of treatment of a subject with an agent (e.g., an agonist, antagonist, protein, peptide, 

10 peptidomimetic, nucleic acid, small molecule, or other drug candidate identified by the 

screening assays described herein) comprising the steps of (i) obtaining a pre-administration 
sample from a subject prior to administration of the agent; (//) detecting the level of 
expression of an FCTRX protein, mRNA, or genomic DNA in the preadministration sample; 
(Hi) obtaining one or more post-administration samples from the subject; (iv) detecting the 

1 5 level of expression or activity of the FCTRX protein, mRNA, or genomic DNA in the 

post-administration samples; (v) comparing the level of expression or activity of the FCTRX 
protein, mRNA, or genomic DNA in the pre-administration sample with the FCTRX protein, 
mRNA, or genomic DNA in the post administration sample or samples; and (vi) altering the 
administration of the agent to the subject accordingly. For example, increased administration 

20 of the agent may be desirable to increase the expression or activity of FCTRX to higher levels 
than detected, i.e., to increase the effectiveness of the agent. Alternatively, decreased 
administration of the agent may be desirable to decrease expression or activity of FCTRX to 
lower levels than detected, i.e., to decrease the effectiveness of the agent. 

Methods of Treatment 

25 The invention provides for both prophylactic and therapeutic methods of treating a 

subject at risk of (or susceptible to) a disorder or having a disorder associated with aberrant 
FCTRX expression or activity. The disorders include cardiomyopathy, atherosclerosis, 
hypertension, congenital heart defects, aortic stenosis, atrial septal defect (ASD), 
atrioventricular (A-V) canal defect, ductus arteriosus, pulmonary stenosis, subaortic stenosis, 

30 ventricular septal defect (VSD), valve diseases, tuberous sclerosis, scleroderma, obesity, 
transplantation, adrenoleukodystrophy, congenital adrenal hyperplasia, prostate cancer, 
neoplasm; adenocarcinoma, lymphoma, uterus cancer, fertility, hemophilia, 
hypercoagulation, idiopathic thrombocytopenic purpura, immunodeficiencies, graft versus 
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host disease, AIDS, bronchial asthma, Crohn's disease; multiple sclerosis, treatment of 
Albright Hereditary Ostoeodystrophy, and other diseases, disorders and conditions of the like. 

These methods of treatment will be discussed more fully, below. 

Disease and Disorders 

5 Diseases and disorders that are characterized by increased (relative to a subject not 

suffering from the disease or disorder) levels or biological activity may be treated with 
Therapeutics that antagonize {i.e., reduce or inhibit) activity. Therapeutics that antagonize 
activity may be administered in a therapeutic or prophylactic manner. Therapeutics that may 
be utilized include, but are not limited to: (/) an aforementioned peptide, or analogs, 

10 derivatives, fragments or homologs thereof; {it) antibodies to an aforementioned peptide; {Hi) 
nucleic acids encoding an aforementioned peptide; (/v) administration of antisense nucleic 
acid and nucleic acids that are "dysfunctional" {i.e., due to a heterologous insertion within the 
coding sequences of coding sequences to an aforementioned peptide) that are utilized to 
"knockout" endoggenous function of an aforementioned peptide by homologous 

15 recombination {see, e.g., Capecchi, 1989. Science 244: 1288-1292); or (v) modulators ( i.e., 
inhibitors, agonists and antagonists, including additional peptide mimetic of the invention or 
antibodies specific to a peptide of the invention) that alter the interaction between an 
aforementioned peptide and its binding partner. 

Diseases and disorders that are characterized by decreased (relative to a subject not 

20 suffering from the disease or disorder) levels or biological activity may be treated with 

Therapeutics that increase {i.e., are agonists to) activity. Therapeutics that upregulate activity 
may be administered in a therapeutic or prophylactic manner. Therapeutics that may be 
utilized include, but are not limited to, an aforementioned peptide, or analogs, derivatives, 
fragments or homologs thereof; or an agonist that increases bioavailability. 

25 Increased or decreased levels can be readily detected by quantifying peptide and/or 

RNA, by obtaining a patient tissue sample {e.g., from biopsy tissue) and assaying it in vitro 
for RNA or peptide levels, structure and/or activity of the expressed peptides (or mRNAs of 
an aforementioned peptide). Methods that are well-known within the art include, but are not 
limited to, immunoassays {e.g., by Western blot analysis, immunoprecipitation followed by 

30 sodium dodecyl sulfate (SDS) polyacrylamide gel electrophoresis, immunocytochemistry, 
etc.) and/or hybridization assays to detect expression of mRNAs {e.g., Northern assays, dot 
blots, in situ hybridization, and the like). 
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Prophylactic Methods 

In one aspect, the invention provides a method for preventing, in a subject, a disease 
or condition associated with an aberrant FCTRX expression or activity, by administering to 
the subject an agent that modulates FCTRX expression or at least one FCTRX activity. 
5 Subjects at risk for a disease that is caused or contributed to by aberrant FCTRX expression 
or activity can be identified by, for example, any or a combination of diagnostic or prognostic 
assays as described herein. Administration of a prophylactic agent can occur prior to the 
manifestation of symptoms characteristic of the FCTRX aberrancy, such that a disease or 
disorder is prevented or, alternatively, delayed in its progression. Depending upon the type 
10 of FCTRX aberrancy, for example, an FCTRX agonist or FCTRX antagonist agent can be 
used for treating the subject. The appropriate agent can be determined based on screening 
assays described herein. The prophylactic methods of the invention are further discussed in 
the following subsections. 

Therapeutic Methods 

15 Another aspect of the invention pertains to methods of modulating FCTRX expression 

or activity for therapeutic purposes. The modulatory method of the invention involves 
contacting a cell with an agent that modulates one or more of the activities of FCTRX protein 
activity associated with the cell. An agent that modulates FCTRX protein activity can be an 
agent as described herein, such as a nucleic acid or a protein, a naturally-occurring cognate 

20 ligand of an FCTRX protein, a peptide, an FCTRX peptidomimetic, or other small molecule. 
In one embodiment, the agent stimulates one or more FCTRX protein activity. Examples of 
such stimulatory agents include active FCTRX protein and a nucleic acid molecule encoding 
FCTRX that has been introduced into the cell. In another embodiment, the agent inhibits one 
or more FCTRX protein activity. Examples of such inhibitory agents include antisense 

25 FCTRX nucleic acid molecules and anti-FCTRX antibodies. These modulatory methods can 
be performed in vitro {e.g., by culturing the cell with the agent) or, alternatively, in vivo {e.g., 
by administering the agent to a subject). As such, the invention provides methods of treating 
an individual afflicted with a disease or disorder characterized by aberrant expression or 
activity of an FCTRX protein or nucleic acid molecule. In one embodiment, the method 

30 involves administering an agent {e.g., an agent identified by a screening assay described 
herein), or combination of agents that modulates {e.g., up-regulates or down-regulates) 
FCTRX expression or activity. In another embodiment, the method involves administering 
an FCTRX protein or nucleic acid molecule as therapy to compensate for reduced or aberrant 
FCTRX expression or activity. 

183 15966-697 



Stimulation of FCTRX activity is desirable in situations in which FCTRX is 
abnormally downregulated and/or in which increased FCTRX activity is likely to have a 
beneficial effect. One example of such a situation is where a subject has a disorder 
characterized by aberrant cell proliferation and/or differentiation (e.g., cancer or immune 
5 associated disorders). Another example of such a situation is where the subject has a 
gestational disease (e.g., preclampsia). 

Determination of the Biological Effect of the Therapeutic 

In various embodiments of the invention, suitable in vitro or in vivo assays are 
performed to determine the effect of a specific Therapeutic and whether its administration is 

1 0 indicated for treatment of the affected tissue. 

In various specific embodiments, in vitro assays may be performed with 
representative cells of the type(s) involved in the patient's disorder, to determine if a given 
Therapeutic exerts the desired effect upon the cell type(s). Compounds for use in therapy 
may be tested in suitable animal model systems including, but not limited to rats, mice, 

15 chicken, cows, monkeys, rabbits, and the like, prior to testing in human subjects. Similarly, 
for in vivo testing, any of the animal model system known in the art may be used prior to 
administration to human subjects. 

Prophylactic and Therapeutic Uses of the Compositions of the Invention 

The FCTRX nucleic acids and proteins of the invention are useful in potential 
20 prophylactic and therapeutic applications implicated in a variety of disorders including, but 
not limited to: Also within the scope of the invention is the use of a Therapeutic in the 
manufacture of a medicament for treating or preventing disorders or syndromes including, 
e.g., Colorectal cancer, adenomatous polyposis coli, myelogenous leukemia, congenital 
ceonatal alloimmune thrombocytopenia, multiple human solid malignancies, malignant 
25 ovarian tumours particularly at the interface between epithelia and stroma, malignant brain 
tumors, mammary tumors, human gliomas, astrocytomas, mixed glioma/astrocytomas, renal 
cells carcinoma, breast adenocarcinoma, ovarian cancer, melanomas, renal cell carcinoma , 
clear cell and granular cell carcinomas, autocrine/paracrine stimulation of tumor cell 
proliferation, autocrine/paracrine stimulation of tumor cell survival and tumor cell resistance 
30 to cytotoxic therapy, paranechmal and basement membrane invasion and motility of tumor 
cells thereby contributing to metastasis, tumor-mediated immunosuppression of T-cell 
mediated immune effector cells and pathways resulting in tumor escape from immune 
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surveilance, neurological disorders, neurodegenerative disorders, nerve trauma, familial 
myelodysplastic syndrome, Charcot-Marie-Tooth neuropathy, demyelinating Gardner 
syndrome, familial myelodysplastic syndrome; mental health conditions, immunological 
disorders, allergy and infection, asthma, bronchial asthma, Avellino type eosinophilia, lung 
5 diseases, reproductive disorders, male infertility, female reproductive system disorders, male 
and female reproductive diseases, hemangioma, deafness, glycoprotein la deficiency, 
desmoid disease, turcot syndrome, liver cirrhosis, hepatitis C, gastric disorders, pancreatic 
diseases like diabetes, Schistosoma mansoni infection, Spinocerebellar ataxia, Plasmodium 
falciparum parasitemia, Corneal dystrophy -Groenouw type I, Corneal dystrophy - lattice 

10 type I, and Reis-Bucklers corneal dystrophy. 

As an example, a cDNA encoding the FCTRX protein of the invention may be useful 
in gene therapy, and the protein may be useful when administered to a subject in need 
thereof. By way of non-limiting example, the compositions of the invention will have 
efficacy for treatment of patients suffering from: Also within the scope of the invention is the 

1 5 use of a Therapeutic in the manufacture of a medicament for treating or preventing disorders 
or syndromes including, e.g., Colorectal cancer, adenomatous polyposis coli, myelogenous 
leukemia, congenital ceonatal alloimmune thrombocytopenia, multiple human solid 
malignancies, malignant ovarian tumours particularly at the interface between epithelia and 
stroma, malignant brain tumors, mammary tumors, human gliomas, astrocytomas, mixed 

20 glioma/astrocytomas, renal cells carcinoma, breast adenocarcinoma, ovarian cancer, 

melanomas, renal cell carcinoma , clear cell and granular cell carcinomas, autocrine/paracrine 
stimulation of tumor cell proliferation, autocrine/paracrine stimulation of tumor cell survival 
and tumor cell resistance to cytotoxic therapy, paranechmal and basement membrane 
invasion and motility of tumor cells thereby contributing to metastasis, tumor-mediated 

25 immunosuppression of T-cell mediated immune effector cells and pathways resulting in 

tumor escape from immune surveilance, neurological disorders, neurodegenerative disorders, 
nerve trauma, familial myelodysplastic syndrome, Charcot-Marie-Tooth neuropathy, 
demyelinating Gardner syndrome, familial myelodysplastic syndrome; mental health 
conditions, immunological disorders, allergy and infection, asthma, bronchial asthma, 

30 Avellino type eosinophilia, lung diseases, reproductive disorders, male infertility, female 
reproductive system disorders, male and female reproductive diseases, hemangioma, 
deafness, glycoprotein la deficiency, desmoid disease, turcot syndrome, liver cirrhosis, 
hepatitis C, gastric disorders, pancreatic diseases like diabetes, Schistosoma mansoni 
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infection, Spinocerebellar ataxia, Plasmodium falciparum parasitemia, Corneal dystrophy - 
Groenouw type I, Corneal dystrophy - lattice type I, and Reis-Bucklers corneal dystrophy. 

Both the novel nucleic acid encoding the FCTRX protein, and the FCTRX protein of 
the invention, or fragments thereof, may also be useful in diagnostic applications, wherein the 
5 presence or amount of the nucleic acid or the protein are to be assessed. A further use could 
be as an anti-bacterial molecule (i.e., some peptides have been found to possess anti-bacterial 
properties). These materials are further useful in the generation of antibodies which 
immunospecifically-bind to the novel substances of the invention for use in therapeutic or 
diagnostic methods. 

10 EXAMPLES 

The following examples illustrate by way of non-limiting example various aspects of 
the invention. 

The following examples illustrate by way of non-limiting example various aspects of 
the invention. 

1 5 Example 1: Method of Identifying the Nucleic Acids 

The novel nucleic acids of the invention were identified by TblastN using a 
proprietary sequence file, run against the Genomic Daily Files made available by GenBank. 
The nucleic acids were further predicted by the proprietary software program GenScan™, 
including selection of exons. These were further modified by means of similarities using 
20 BLAST searches. The sequences were then manually corrected for apparent inconsistencies, 
thereby obtaining the sequences encoding the full-length proteins. 

Example 2. Quantitative expression analysis of FCTR2 in various cells and tissues 

The quantitative expression of various clones was assessed using microtiter plates 
containing RNA samples from a variety of normal and pathology-derived cells, cell lines and 

25 tissues using real time quantitative PCR (RTQ PCR; TAQMAN®). RTQ PCR was 

performed on a Perkin-Elmer Biosystems ABI PRISM® 7700 Sequence Detection System. 
Various collections of samples are assembled on the plates, and referred to as Panel 1 
(containing cells and cell lines from normal and cancer sources), Panel 2 (containing samples 
derived from tissues, in particular from surgical samples, from normal and cancer sources), 

30 Panel 3 (containing samples derived from a wide variety of cancer sources) and Panel 4 
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(containing cells and cell lines from normal cells and cells related to inflammatory 
conditions). 

First, the RNA samples were normalized to constitutively expressed genes such as p- 
actin and GAPDH. RNA (-50 ng total or -1 ng polyA+) was converted to cDNA using the 
5 TAQMAN® Reverse Transcription Reagents Kit (PE Biosystems, Foster City, CA; Catalog 
No. N808-0234) and random hexamers according to the manufacturer's protocol. Reactions 
were performed in 20 ul and incubated for 30 min. at 48°C. cDNA (5 ul) was then transferred 
to a separate plate for the TAQMAN® reaction using (3-actin and GAPDH TAQMAN® 
Assay Reagents (PE Biosystems; Catalog Nos. 4310881E and 4310884E, respectively) and 

1 0 TAQMAN® universal PCR Master Mix (PE Biosystems; Catalog No. 4304447) according to 
the manufacturer's protocol. Reactions were performed in 25 ul using the following 
parameters: 2 min. at 50°C; 10 min. at 95°C; 15 sec. at 95°C/1 min. at 60°C (40 cycles). 
Results were recorded as CT values (cycle at which a given sample crosses a threshold level 
of fluorescence) using a log scale, with the difference in RNA concentration between a given 

15 sample and the sample with the lowest CT value being represented as 2 to the power of delta 
CT. The percent relative expression is then obtained by taking the reciprocal of this RNA 
difference and multiplying by 100. The average CT values obtained for B-actin and GAPDH 
were used to normalize RNA samples. The RNA sample generating the highest CT value 
required no further diluting, while all other samples were diluted relative to this sample 

20 according to their P-actin /GAPDH average CT values. 

Normalized RNA (5 ul) was converted to cDNA and analyzed via TAQMAN® using 
One Step RT-PCR Master Mix Reagents (PE Biosystems; Catalog No. 4309169) and gene- 
specific primers according to the manufacturer's instructions. Probes and primers were 
designed for each assay according to Perkin Elmer Biosystem's Primer Express Software 

25 package (version I for Apple Computer's Macintosh Power PC) or a similar algorithm using 
the target sequence as input. Default settings were used for reaction conditions and the 
following parameters were set before selecting primers: primer concentration = 250 nM, 
primer melting temperature (T m ) range = 58°-60° C, primer optimal Tm = 59° C, maximum 
primer difference = 2° C, probe does not have 5 ? G, probe T m must be 10° C greater than 

30 primer T m? amplicon size 75 bp to 100 bp. The probes and primers selected (see below) were 
synthesized by Synthegen (Houston, TX, USA). Probes were double purified by HPLC to 
remove uncoupled dye and evaluated by mass spectroscopy to verify coupling of reporter and 
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quencher dyes to the 5' and 3' ends of the probe, respectively. Their final concentrations 
were: forward and reverse primers, 900 nM each, and probe, 200nM. 

PCR conditions: Normalized RNA from each tissue and each cell line was spotted in 
each well of a 96 well PCR plate (Perkin Elmer Biosystems). PCR cocktails including two 
5 probes (a probe specific for the target clone and another gene-specific probe multiplexed with 
the target probe) were set up using IX TaqMan™ PCR Master Mix for the PE Biosystems 
7700, with 5 mM MgC12, dNTPs (dA, G, C, U at 1:1:1:2 ratios), 0.25 U/ml AmpliTaq 
Gold™ (PE Biosystems), and 0.4 U/juil RNase inhibitor, and 0.25 U/|il reverse transcriptase. 
Reverse transcription was performed at 48° C for 30 minutes followed by amplification/PCR 
10 cycles as follows: 95° C 10 min, then 40 cycles of 95° C for 15 seconds, 60° C for 1 minute. 



In the results for Panel 1, the following abbreviations are used: 

ca. = carcinoma, 
15 * = established from metastasis, 

met = metastasis, 

s cell var= small cell variant, 

non-s = non-sm =non-small, 

squam = squamous, 
20 pi. eff = pi effusion = pleural effusion, 

glio = glioma, 

astro = astrocytoma, and 

neuro = neuroblastoma. 

25 Panel 2 

The plates for Panel 2 generally include 2 control wells and 94 test samples composed 
of RNA or cDNA isolated from human tissue procured by surgeons working in close 
cooperation with the National Cancer Institute's Cooperative Human Tissue Network 
30 (CHTN) or the National Disease Research Initiative (NDRI). The tissues are derived from 
human malignancies and in cases where indicated many malignant tissues have "matched 
margins" obtained from noncancerous tissue just adjacent to the tumor. These are termed 
normal adjacent tissues and are denoted "NAT" in the results below. The tumor tissue and 
the "matched margins" are evaluated by two independent pathologists (the surgical 
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pathologists and again by a pathologists at NDRI or CHTN). This analysis provides a gross 
histopathological assessment of tumor differentiation grade. Moreover, most samples include 
the original surgical pathology report that provides information regarding the clinical stage of 
the patient. These matched margins are taken from the tissue surrounding (i.e. immediately 
5 proximal) to the zone of surgery (designated "NAT", for normal adjacent tissue, in Table 
RR). In addition, RNA and cDNA samples were obtained from various human tissues 
derived from autopsies performed on elderly people or sudden death victims (accidents, etc.). 
These tissue were ascertained to be free of disease and were purchased from various 
commercial sources such as Clontech (Palo Alto, CA), Research Genetics, and Invitrogen. 

10 

RNA integrity from all samples is controlled for quality by visual assessment of 
agarose gel electropherograms using 28S and 18S ribosomal RNA staining intensity ratio as a 
guide (2 : 1 to 2.5 : 1 28s: 1 8s) and the absence of low molecular weight RNAs that would be 
indicative of degradation products. Samples are controlled against genomic DNA 
1 5 contamination by RTQ PCR reactions run in the absence of reverse transcriptase using probe 
and primer sets designed to amplify across the span of a single exon. 

Panel 4 

20 Panel 4 includes samples on a 96 well plate (2 control wells, 94 test samples) 

composed of RNA (Panel 4r) or cDNA (Panel 4d) isolated from various human cell lines or 
tissues related to inflammatory conditions. Total RNA from control normal tissues such as 
colon and lung (Stratagene ,La Jolla, CA) and thymus and kidney (Clontech) were 
employed. Total RNA from liver tissue from cirrhosis patients and kidney from lupus 

25 patients was obtained from BioChain (Biochain Institute, Inc., Hayward, CA). Intestinal 

tissue for RNA preparation from patients diagnosed as having Crohn's disease and ulcerative 
colitis was obtained from the National Disease Research Interchange (NDRI) (Philadelphia, 
PA). 

30 Astrocytes, lung fibroblasts, dermal fibroblasts, coronary artery smooth muscle cells, 

small airway epithelium, bronchial epithelium, microvascular dermal endothelial cells, 
microvascular lung endothelial cells, human pulmonary aortic endothelial cells, human 
umbilical vein endothelial cells were all purchased from Clonetics (Walkersville, MD) and 
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grown in the media supplied for these cell types by Clonetics. These primary cell types were 
activated with various cytokines or combinations of cytokines for 6 and/or 12-14 hours, as 
indicated. The following cytokines were used; IL-1 beta at approximately 1-5 ng/ml, TNF 
alpha at approximately 5-10 ng/ml, IFN gamma at approximately 20-50 ng/ml, IL-4 at 
5 approximately 5-10 ng/ml, IL-9 at approximately 5-10 ng/ml, IL-13 at approximately 5-10 
ng/ml. Endothelial cells were sometimes starved for various times by culture in the basal 
media from Clonetics with 0.1% serum. 

Mononuclear cells were prepared from blood of employees at CuraGen Corporation, 
using Ficoll. LAK cells were prepared from these cells by culture in DMEM 5% FCS 
(Hyclone), 100 pM non essential amino acids (Gibco/Life Technologies, Rockville, MD), 1 
mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10* 5 M (Gibco), and 10 mM Hepes 
(Gibco) and Interleukin 2 for 4-6 days. Cells were then either activated with 10-20 ng/ml 
PMA and 1-2 pg/ml ionomycin, IL-12 at 5-10 ng/ml, IFN gamma at 20-50 ng/ml and IL-18 
at 5-10 ng/ml for 6 hours. In some cases, mononuclear cells were cultured for 4-5 days in 
DMEM 5% FCS (Hyclone), 100 pM non essential amino acids (Gibco), 1 mM sodium 
pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), and 10 mM Hepes (Gibco) with 
PHA (phytohemagglutinin) or PWM (pokeweed mitogen) at approximately 5 jig/ml. Samples 
were taken at 24, 48 and 72 hours for RNA preparation. MLR (mixed lymphocyte reaction) 
samples were obtained by taking blood from two donors, isolating the mononuclear cells 
using Ficoll and mixing the isolated mononuclear cells 1:1 at a final concentration of 
approximately 2xl0 6 cells/ml in DMEM 5% FCS (Hyclone), 100 jjM non essential amino 
acids (Gibco), 1 mM sodium pyruvate (Gibco), mercaptoethanol (5.5 x 10' 5 M) (Gibco), and 
10 mM Hepes (Gibco). The MLR was cultured and samples taken at various time points 
ranging from 1-7 days for RNA preparation. 

Monocytes were isolated from mononuclear cells using CD 14 Miltenyi Beads, +ve 
VS selection columns and a Vario Magnet according to the manufacturer's instructions. 
Monocytes were differentiated into dendritic cells by culture in DMEM 5% fetal calf serum 
30 (FCS) (Hyclone, Logan, UT), 100 )nM non essential amino acids (Gibco), 1 mM sodium 
pyruvate (Gibco), mercaptoethanol 5.5 x 10' 5 M (Gibco), and 10 mM Hepes (Gibco), 50 
ng/ml GMCSF and 5 ng/ml IL-4 for 5-7 days. Macrophages were prepared by culture of 
monocytes for 5-7 days in DMEM 5% FCS (Hyclone), 100 jaM non essential amino acids 
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(Gibco), 1 mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), 10 mM 
Hepes (Gibco) and 10% AB Human Serum or MCSF at approximately 50 ng/ml. Monocytes, 
macrophages and dendritic cells were stimulated for 6 and 12-14 hours with 
lipopolysaccharide (LPS) at 100 ng/mL Dendritic cells were also stimulated with anti-CD40 
5 monoclonal antibody (Pharmingen) at 10 jag/ml for 6 and 12-14 hours. 

CD4 lymphocytes, CD8 lymphocytes and NK cells were also isolated from 
mononuclear cells using CD4, CD8 and CD56 Miltenyi beads, positive VS selection columns 
and a Vario Magnet according to the manufacturer's instructions. CD45RA and CD45RO 

10 CD4 lymphocytes were isolated by depleting mononuclear cells of CD8, CD56, CD 14 and 
CD19 cells using CD8, CD56, CD14 and CD19 Miltenyi beads and +ve selection. Then 
CD45RO beads were used to isolate the CD45RO CD4 lymphocytes with the remaining cells 
being CD45RA CD4 lymphocytes. CD45RA CD4, CD45RO CD4 and CD8 lymphocytes 
were placed in DMEM 5% FCS (Hyclone), 100 jxM non essential amino acids (Gibco), 1 

15 mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), and 10 mM Hepes 
(Gibco) and plated at 10 6 cells/ml onto Falcon 6 well tissue culture plates that had been 
coated overnight with 0.5 |ug/ml anti-CD28 (Pharmingen) and 3 ug/ml anti-CD3 (OKT3, 
ATCC) in PBS. After 6 and 24 hours, the cells were harvested for RNA preparation. To 
prepare chronically activated CD8 lymphocytes, we activated the isolated CD8 lymphocytes 

20 for 4 days on anti»CD28 and anti-CD3 coated plates and then harvested the cells and 

expanded them in DMEM 5% FCS (Hyclone), 100 pM non essential amino acids (Gibco), 1 
mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), and 10 mM Hepes 
(Gibco) and IL-2. The expanded CD8 cells were then activated again with plate bound anti- 
CD3 and anti-CD28 for 4 days and expanded as before. RNA was isolated 6 and 24 hours 

25 after the second activation and after 4 days of the second expansion culture. The isolated NK 
cells were cultured in DMEM 5% FCS (Hyclone), 100 \iM non essential amino acids 
(Gibco), 1 mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), and 10 mM 
Hepes (Gibco) and IL-2 for 4-6 days before RNA was prepared. 

30 To obtain B cells, tonsils were procured from NDRL The tonsil was cut up with 

sterile dissecting scissors and then passed through a sieve. Tonsil cells were then spun down 
and resupended at 10 6 cells/ml in DMEM 5% FCS (Hyclone), 100 \M non essential amino 
acids (Gibco), 1 mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), and 10 
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mM Hepes (Gibco). To activate the cells, we used PWM at 5 |ug/ml or anti-CD40 
(Pharmingen) at approximately 10 jig/ml and IL4 at 5-10 ng/ml. Cells were harvested for 
RNA preparation at 24,48 and 72 hours. 

5 To prepare the primary and secondary Thl/Th2 and Trl cells, six-well Falcon plates 

were coated overnight with 10 \ig/m\ anti-CD28 (Pharmingen) and 2 ng/ml OKT3 (ATCC), 
and then washed twice with PBS. Umbilical cord blood CD4 lymphocytes (Poietic Systems, 

5 6 

German Town, MD) were cultured at 10 -10 cells/ml in DMEM 5% FCS (Hyclone), 100 
pM non essential amino acids (Gibco), 1 mM sodium pyruvate (Gibco), mercaptoethanol 5.5 

10 x 10' 5 M (Gibco), 10 mM Hepes (Gibco) and IL-2 (4 ng/ml). IL-12 (5 ng/ml) and anti-IL4 (1 
|ng/ml) were used to direct to Thl, while IL-4 (5 ng/ml) and anti-IFN gamma (1 jag/ml) were 
used to direct to Th2 and IL-10 at 5 ng/ml was used to direct to Trl . After 4-5 days, the 
activated Thl, Th2 and Trl lymphocytes were washed once in DMEM and expanded for 4-7 
days in DMEM 5% FCS (Hyclone), 100 |^M non essential amino acids (Gibco), 1 mM 

15 sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), 10 mM Hepes (Gibco) and 
IL-2 (1 ng/ml). Following this, the activated Thl, Th2 and Trl lymphocytes were re- 
stimulated for 5 days with anti-CD28/OKT3 and cytokines as described above, but with the 
addition of anti-CD95L (1 |ug/ml) to prevent apoptosis. After 4-5 days, the Thl, Th2 and Trl 
lymphocytes were washed and then expanded again with IL-2 for 4-7 days. Activated Thl 

20 and Th2 lymphocytes were maintained in this way for a maximum of three cycles. RNA was 
prepared from primary and secondary Thl, Th2 and Trl after 6 and 24 hours following the 
second and third activations with plate bound anti-CD3 and anti-CD28 mAbs and 4 days into 
the second and third expansion cultures in Interleukin 2. 

25 The following leukocyte cells lines were obtained from the ATCC: Ramos, EOL-1, 

KU-812. EOL cells were further differentiated by culture in 0.1 mM dbcAMP at 5 xlO 5 
cells/ml for 8 days, changing the media every 3 days and adjusting the cell concentration to 5 
xlO 5 cells/ml. For the culture of these cells, we used DMEM or RPMI (as recommended by 
the ATCC), with the addition of 5% FCS (Hyclone), 100 |nM non essential amino acids 

30 (Gibco), 1 mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10' 5 M (Gibco), 10 mM 
Hepes (Gibco). RNA was either prepared from resting cells or cells activated with PMA at 
10 ng/ml and ionomycin at 1 jag/ml for 6 and 14 hours. Keratinocyte line CCD 106 and an 
airway epithelial tumor line NCI-H292 were also obtained from the ATCC. Both were 
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cultured in DMEM 5% FCS (Hyclone), 100 jiM non essential amino acids (Gibco), 1 mM 
sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10~ 5 M (Gibco), and 10 mM Hepes (Gibco). 
CCD 1 106 cells were activated for 6 and 14 hours with approximately 5 ng/ml TNF alpha and 
1 ng/ml IL-1 beta, while NCI-H292 cells were activated for 6 and 14 hours with the 
5 following cytokines: 5 ng/ml IL-4, 5 ng/ml IL-9, 5 ng/ml IL-13 and 25 ng/ml IFN gamma. 

For these cell lines and blood cells, RNA was prepared by lysing 
approximately 10 7 cells/ml using Trizol (Gibco BRL). Briefly, 1/10 volume of 
bromochloropropane (Molecular Research Corporation) was added to the RNA sample, 

10 vortexed and after 10 minutes at room temperature, the tubes were spun at 14,000 rpm in a 
Sorvall SS34 rotor. The aqueous phase was removed and placed in a 15 ml Falcon Tube. An 
equal volume of isopropanol was added and left at -20 degrees C overnight. The precipitated 
RNA was spun down at 9,000 rpm for 15 min in a Sorvall SS34 rotor and washed in 70% 
ethanol. The pellet was redissolved in 300 jlxI of RNAse-free water and 35 pi buffer 

15 (Promega) 5 pi DTT, 7 |ll1 RNAsin and 8 pi DNAse were added. The tube was incubated at 
37 degrees C for 30 minutes to remove contaminating genomic DNA, extracted once with 
phenol chloroform and re-precipitated with 1/10 volume of 3 M sodium acetate and 2 
volumes of 100% ethanol. The RNA was spun down and placed in RNAse free water. RNA 
was stored at -80 degrees C. 

20 

The above detailed procedures were carried out to obtain the taqman profiles of the 
clones in question. 

Given below are the Primers and the Taqman results for the following clones: 
58092213.0.36 - Probe Name: Ag809 (Table 9 and Table 10) 
25 29692275.0.1 - Probe Name: Ag2773 (Table 1 1 and Table 12) 

32125243.0.21 - Probe Name: Ag427 (Table 13 and Table 14) 
27455183.0.19 -Probe Name: Agl541 (Table 15 and Table 16, 17, 18) 

Table 8: Primer Design for Probe Ag809 (FCTR1) 



Primer 


Sequences 


TM 


Length 


Start Pos 


SEQID 
NO 


Forward 


5-ATGTGATCTTTGGCTGTGAAGT-3 1 


58.7 


22 


337 


24 


Probe 


FAM-S'-CTACCCCATGGCCTCCATCGAGT-S^TAMRA 


69.4 


23 


365 


25 



193 15966-697 



Reverse 




59.9 


19 


393 


26 




5'-GGATGTCCAAGCCATCCTT-3 ' 











TABLE 9: TAQMAN RESULTS FOR FCTR1 



i issue iMame 


Panel 

1 


Tissue Name 


Panel 
2D 


Tissue Name 


Panel 
4D 


Liver 

adenocarcinoma 


79.6 


Normal Colon 

CjcNPAK 
061003 


6.8 


93768 Secondary Th1 anti- 
CD28/anti-CD3 


2.0 


Heart (fetal) 


43.8 


83219 CC Well 
to Mod Diff 
(OD03866) 


6.1 


93769_Secondary Th2_anti- 
CD28/anti-CD3 


1.5 


Pancreas 


2.1 


83220 CC NAT 
(OD03866) 


2.5 


93770_Secondary Tr1 anti- 
CD28/anti-CD3 


2.5 


Pancreatic ca. 
CAPAN 2 


4.7 


83221 CC Gr.2 

rectosigmoid 

(OD03868) 


0.9 


93573_Secondary Th1 jresting 
day 4-6 in IL-2 


1.0 


Adrenal gland 


2.3 


83222 CC NAT 
(OD03868) 


1.2 


93572_Secondary Th2_resting 
day 4-6 in IL-2 


3.0 


Thyroid 


6.5 


83235 CC Mod 
Diff (ODO3920) 


3.8 


93571_Secondary Tr1_resting 
day 4-6 in IL-2 


1.7 


Salivary gland 


12.3 


83236 CC NAT 
(ODO3920) 


1.3 


93568 primary Th1 anti- 
CD28/anti-CD3 


0.4 


Pituitary gland 


8.7 


83237 CC Gr.2 
ascend colon 
(OD03921) 


6.9 


93569_primary Th2_anti- 
CD28/anti-CD3 


1.5 


Brain (fetal) 


0.0 


83238 CC NAT 
(OD03921) 


4.0 


93570 primary Tr1 anti- 
CD28/anti-CD3 


2.0 


Brain (whole) 


o.U 


83241 CC from 
Partial 

Hepatectomy 
(ODO4309) 


1.2 


93565_primary Th1 jresting dy 4- 
6 in IL-2 


5.4 


orain (amygaaia) 


O A 

Z .4 


83242 Liver NAT 
(ODO4309) 


0.6 


93566_primary Th2_resting dy 4- 
6 in IL-2 


3.1 


Brain 

(cerebellum) 


0.0 


87472 Colon 
mets to lung 
(OD04451-01) 


4.4 


93567_primary Tr1_resting dy 4-6 
in IL-2 


0.0 


Brain 

(hippocampus) 


13.0 


87473 Lung NAT 
(OD04451-02) 


1.2 


93351_CD45RA CD4 
lymphocyte_anti-CD28/anti-CD3 


11.2 


Brain (thalamus 


3 n 


Normal Prostate 
Clontech A+ 




93352_CD45RO CD4 
iympnocyte_anu-uu^:o/anti-ouo 




Cerebral Cortex 


2.3 


84140 Prostate 

Cancer 

(OD04410) 


41.8 


93251_CD8 Lymphocytes anti- 
CD28/anti-CD3 


0.9 


Spinal cord 


2.6 


84141 Prostate 
NAT(OD04410) 


25.7 


93353_chronic CD8 Lymphocytes 
2ry_resting dy 4-6 in IL-2 


0.0 


CNS ca. 
(glio/astro) U87- 
MG 


12.1 


87073 Prostate 

Cancer 

(OD04720-01) 


11.0 


93574_chronic CD8 Lymphocytes 
2ry_activated CD3/CD28 


0.6 


CNS ca. 
(glio/astro) U- 
118-MG 


100.0 


87074 Prostate 
NAT (OD04720- 
02) 


10.0 


93354 CD4 none 


1.1 


CNS ca. (astro) 
SW1783 


6,5 


Normal Lung 
GENPAK 


7.9 


93252_Secondary 
Th1/Th2/Tr1 anti-CD95 CH11 


0.0 
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061010 








CNS ca.* (neuro; 
met)SK-N-AS 


52.1 


83239 Lung Met 
to Muscle 
(OD04286) 


6.5 


93103J.AK cells_resting 


0.5 


CNS ca. (astro) 
SF-539 


12.6 


83240 Muscle 
NAT (OD04286) 


2.6 


93788 LAK ceils IL-2 


0.0 


CNS ca. (astro) 
SNB-75 


11.9 


84136 Lung 
Malignant 
Cancer 
(OD03126) 


14.8 


93787 LAK cells IL-2+IL-12 


0.7 


CNS ca. 
(glio)SNB-19 


0.0 


84137 Lung NAT 
(OD03126) 


3.2 


93789__LAK cellsJL-2+IFN 
gamma 


1.1 


CNS ca. 
(glio)U251 


0.9 


84871 Lung 

Cancer 

(OD04404) 


2.1 


93790 LAK cells IL-2+ IL-18 


0.3 


CNS ca. (glio) 
SF-295 


12.6 


84872 Lung NAT 
(OD04404) 


1.9 


93104 LAK cells PMA/ionomycin 
and IL-18 


0.0 


Heart 


13.9 


84875 Lung 

Cancer 

(OD04565) 


0.3 


93578_NK Cells IL-2 resting 


1.3 


Skeletal muscle 


3.2 


85950 Lung 

Cancer 

(OD04237-01) 


1.3 


93109_Mixed Lymphocyte 
Reaction_Two Way MLR 


0.5 


Bone marrow 


3.6 


85970 Lung NAT 
(OD04237-02) 


2.6 


93110_Mixed Lymphocyte 
Reactionjwo Way MLR 


0.5 


Thymus 


4.2 


83255 Ocular 
Mel Met to Liver 
(ODO4310) 


0.1 


93111_Mixed Lymphocyte 
Reaction_Two Way MLR 


2.7 


Spleen 


61.6 


83256 Liver NAT 
(ODO4310) 


0.6 


93112_Mononuclear Cells 
(PBMCs)jresting 


0.0 


Lymph node 


3.3 


84139 

Melanoma Mets 
to Lung 
(OD04321) 


2.5 


93113 Mononuclear Cells 
(PBMCs)_PWM 


1.3 


Colorectal 


11.9 


84138 Lung 
NAT(OD04321) 


2.6 


93114_Mononuclear Cells 
(PBMCs)_PHA-L 


1.0 


Stomach 


28.3 


Normal Kidney 

GENPAK 

061008 


5.6 


93249_Ramos (B ceil)_none 


1.2 


Small intestine 


4.5 


83786 Kidney 
Ca, Nuclear 
grade 2 

/ A~*\ f\ A A f\ \ 

(OD04338) 


0.6 


93250_Ramos (B cell) ionomycin 


2.3 


Colon ca. SW480 


46.7 


83787 Kidney 
NAT (OD04338) 


3.7 


93349_B lymphocytes PWM 


4.3 


Colon ca.* 

(SW480 

met)SW620 


19.0 


83788 Kidney Ca 
Nuclear grade 
1/2 (OD04339) 


0.8 


93350 B lymphoytes CD40L and 
IL-4 


1.4 


Colon ca. HT29 


5.3 


83789 Kidney 
NAT (OD04339) 


3.1 


92665_EOL-1 

(Eosinophil)_dbcAMP 

differentiated 


7.2 


Colon ca. HCT- 
116 


n 


83790 Kidney 
Ca, Clear cell 


1 .0 


93248.EOL-1 

(Eosinophil)_dbcAMP/PMAionom 
ycin 


3.0 


Colon ca. CaCo-2 


49.3 


83791 Kidney 
NAT (OD04340) 


5.1 


93356 Dendritic Cells none 


1.5 


83219 CC Well to 
Mod Diff 
(OD03866) 


3.0 


83792 Kidney 
Ca, Nuclear 
grade 3 


14.5 


93355JDendritic CelisJ-PS 100 
ng/ml 


0.7 
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(OD04348) 








Colon ca. HCC- 
2998 


27.7 


83793 Kidney 
NAT (OD04348) 


2.5 


93775_Dendritic Cells anti-CD40 


0.5 


Gastric ca.* (liver 
met) NCI-N87 


10.5 


87474 Kidney 

Cancer 

(OD04622-01) 


1.7 


93774„Monocytes resting 


0.5 


Bladder 


3.7 


87475 Kidney 
NAT (OD04622- 
03) 


2.0 


93776_Monocytes_LPS 50 ng/ml 


0.0 


Trachea 


23.5 


85973 Kidney 

Cancer 

(OD04450-01) 


0.3 


93581_Macrophages_resting 


1.3 


Kidney 


1.8 


85974 Kidney 
NAT 

(OD04450-03) 


2.0 


93582_MacrophagesJ_PS 100 
ng/ml 


1.8 


Kidney (fetal) 


1.9 


Kidney Cancer 

Clontech 

8120607 


7.0 


93098JHUVEC 
(Endothelial)_none 


2.3 


Renal ca. 786-0 


7.0 


Kidney NAT 

Clontech 

8120608 


1.5 


93099_HUVEC 
(Endothelial)_starved 


9.0 


Renal ca. A498 


6.8 


Kidney Cancer 

Clontech 

8120613 


2.0 


93100 HUVEC (Endothelial) IL- 
1b 


1.2 


Renal ca.RXF 
393 


47 


Kidney NAT 

Clontech 

8120614 


4.1 


93779JHUVEC (Endothelial) J FN 
gamma 


1.4 


Renal ca.ACHN 


9.8 


Kidney Cancer 

Clontech 

9010320 


2.2 


93102JHUVEC 
(Endothelial)_TNF alpha + IFN 
gamma 


0.8 


Renal ca.UO-31 


1.3 


Kidney NAT 

Clontech 

9010321 


3.5 


93101_HUVEC 
(Endothelial)_TNF alpha + IL4 


1.1 


Renal ca.TK-10 


0.6 


Normal Uterus 

GENPAK 

061018 


3.1 


93781 HUVEC (Endothelial) IL- 
11 


3.0 


Liver 


0.8 


Uterus Cancer 

GENPAK 

064011 


17.6 


93583_Lung Microvascular 
Endothelial Cells none 


0.8 


Liver (fetal) 


1.1 


Normal Thyroid 
Clontech A+ 
6570-1 


3.7 


93584_Lung Microvascular 
Endothelial Cells TNFa (4 ng/ml) 
and IL1b(1 ng/ml) 


0.5 


Liver ca. 

(hepatoblast) 

HepG2 


54.0 


Thyroid Cancer 

GENPAK 

064010 


1.2 


92662_Microvascular Dermal 
endothelium none 


1.1 


Lung 


3.9 


Thyroid Cancer 

INVITROGEN 

A302152 


0.6 


92663_Microsvasular Dermal 
endothelium TNFa (4 ng/ml) and 
IL1b(1 ng/ml) 


1.0 


Lung (fetal) 


9.0 


Thyroid NAT 

INVITROGEN 

A302153 


2.6 


93773_Bronchial 

epithelium TNFa (4 ng/ml) and 

IL1b(1 ng/ml)** 


0.0 


Lung ca. (small 
celh IX- 1 

s^Cll J U/\ 1 




Normal Breast 
GENPAK 
nfiini q 




93347_Smail Airway 
Epithelium_none 


n a 

0.4 


Lung ca. (small 
cell) NCI-H69 


3.0 


84877 Breast 

Cancer 

(OD04566) 


0.9 


93348_Small Airway 
Epithelium TNFa (4 ng/ml) and 
IL1b(1 ng/ml) 


0.5 


Lung ca. (s.cell 
var.) SHP-77 


13.0 


85975 Breast 
Cancer 


67.8 


92668_Coronery Artery 
SMC_resting 


5.8 
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(OD04590-01) 








Lung ca. (large 
cell)NCI-H460 


6.8 


85976 Breast 
Cancer Mets 
(OD04590-03) 


51.1 


92669_Coronery Artery 
SMC_TNFa (4 ng/ml) and IL1b (1 
ng/ml) 


2.3 


Lung ca. (non- 
sm. ceil; Ao4y 


o.4 


87070 Breast 
Cancer 
Metastasis 
(ODQ4655-05) 


12.7 


93107_astrocytes resting 


2.7 


Lung ca. (non- 
s.cell) NCI-H23 


34.4 


GENPAK Breast 
Cancer 064006 


8.9 


93108_astrocytes_TNFa (4 
ng/ml) and IL1b (1 ng/ml) 


0.0 


Lung ca (non- 
s.ceil) HOP-62 


10.5 


Breast Cancer 

Clontech 

9100266 


6.2 


92666_KU-81 2 (Basophil) resting 


6.8 


Lung ca. (non- 
s.cl) NCI-H522 


47.6 


Breast NAT 

Clontech 

9100265 


3.3 


92667_KU-812 
(Basophil)_P M A/ionoycin 


8.4 


Lung ca. 
(squam.) SW 
900 


4.7 


Breast Cancer 
INVITROGEN 
A209073 


3.4 


93579_CCD1106 
(Keratinocytes)_none 


1.6 


Lung ca. 
(squam.) NCI- 
H596 


0.7 


Breast NAT 

INVITROGEN 

A2090734 


8.7 


93580_CCD1106 

(Keratinocytes)„TNFa and IFNg 

** 


1.4 


Mammary gland 


9.9 


Normal Liver 

GENPAK 

061009 


1.1 


93791 Liver Cirrhosis 


4.2 


Breast ca.* (pi. 
effusion) MCF-7 


5.6 


Liver Cancer 

GENPAK 

064003 


0.6 


93792_Lupus Kidney 


1.9 


Breast ca.* (pl.ef) 
MDA-MB-231 


21.3 


Liver Cancer 
Research 
Genetics RNA 
1025 


0.6 


93577 NCI-H292 


39.5 


Breast ca.* (pi. 
effusion) T47D 


66.0 


Liver Cancer 
Research 
Genetics RNA 
1026 


1.4 


93358 NCI-H292 IL-4 


39.0 


Breast ca. BT- 
549 


7.6 


Paired Liver 
Cancer Tissue 
Research 
Genetics RNA 
6004-T 


1.3 


93360 NCI-H292 IL-9 


65.5 


Breast ca.MDA-N 


18.7 


Paired Liver 
Tissue Research 
Genetics RNA 
6004-N 


1.3 


93359 NCI-H292 IL-13 


37.1 


Ovary 


12.1 


Paired Liver 
Cancer Tissue 
Research 
Genetics RNA 
6005-T 


1.1 


93357_NCI-H292_IFN gamma 


31.9 


Ovarian 

ca OVCAR-3 




Paired Liver 
Tissue Research 
Genetics RNA 

UUvJ IN 


n ^ 


UDAC/^ 

yo/ ( ( nrAtU - 


0.5 


Ovarian 
ca.OVCAR-4 


4.0 


Normal Bladder 

GENPAK 

061001 


5.9 


93778 JHPAECJL-1 beta/TNA 
alpha 


1.2 


Ovarian ca. 
OVCAR-5 


9.1 


Bladder Cancer 
Research 


1.7 


93254_Normal Human Lung 
Fibroblast none 


42.3 
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Genetics RNA 
1023 








Ovarian ca. 
OVCAR-8 


12.7 


Bladder Cancer 

INVITROGEN 

A302173 


1.9 


93253JMormal Human Lung 
Fibroblast TNFa (4 ng/mi) and lL- 
1b (1 ng/ml) 


17.8 


Ovarian 

Ca.loKL/V-1 


ft o 

y.o 


87071 Bladder 
Cancer 
(OD0471 8-01) 


2.0 


93257_Normal Human Lung 
Fibroblast IL-4 


100.0 


Ovarian ca.* 
(ascites) SK-OV- 

o 
O 


C\ A 


87072 Bladder 
Normal Adjacent 
(OD04718-03) 


3.3 


93256_Normal Human Lung 
Fibroblast IL-9 


72.7 


Uterus 


6.9 


Normal Ovary 
Res. Gen. 


2.2 


93255_Normal Human Lung 
Fibroblast IL-13 


60.7 


Plancenta 


4.6 


Ovarian Cancer 

GENPAK 

064008 


29.1 


93258_Normal Human Lung 
FibroblastJFN gamma 


81.8 


Prostate 


15.7 


87492 Ovary 

Cancer 

(OD04768-07) 


100.0 


93106_Dermal Fibroblasts 
CCD1070_resting 


76.8 


Prostate ca.* 
(bone met)PC-3 


35.9 


87493 Ovary 
NAT (OD04768- 
08) 


2.2 


93361_Dermal Fibroblasts 
CCD1070_TNF alpha 4 ng/ml 


30.2 


Testis 


14.6 


Normal Stomach 

GENPAK 

061017 


13.1 


93105_Dermal Fibroblasts 
CCD1070JL-1 beta 1 ng/ml 


38.2 


Melanoma 
Hs688(A).T 


13.5 


NAT Stomach 

Ciontech 

9060359 


8.8 


93772_dermal fibroblastJFN 
gamma 


34.2 


Melanoma* (met) 
Hs688(B).T 


71.2 


Gastric Cancer 

Ciontech 

9060395 


2.5 


9377 1_dermal fibroblast IL-4 


80.7 


Melanoma 
UACC-62 


1.7 


NAT Stomach 

Ciontech 

9060394 


9.7 


93259 I BD Colitis 1** 


0.0 


Melanoma M14 


9.5 


Gastric Cancer 

Ciontech 

9060397 


15.9 


93260 IBD Colitis 2 


0.3 


IVI CICII \\J\ 1 IC2 L^V^/Xv 

IMVI 


2.4 


NAT Stomach 

oioniecn 

9060396 


12.9 


93261 IBD Crohns 


I .*+ 


Melanoma* 
(met)SK-MEL-S 


3.4 


Gastric Cancer 

GENPAK 

064005 


12.1 


735010 Colon normal 


35.6 


Adipose 


5.9 






735019 Lung none 


11.0 










64028-1_Thymus none 


5.8 










64030-1 _Kidney_none 


9.7 



Taqman results shown in Table 9 demonstrates that cFCTRl is highly expressed by 
tumor cell lines and also overexpressed in tumor tissues, specifically breast and ovarian 
tumor compared to Normal Adjacent Tissues (NAT). There are reports that follistatin can act 
as a modulator of tumor growth and its expression also correlate with polycystic ovary 
syndrome, a benign form of ovarian tumor. 



Table 10: Primer Design for Probe Ag2773 (FCTR4) 
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Primer 


Sequences 


TM 


Length 


Start Pos 


SEQ ID 
NO 


Forward 


5'-CCTTGCTTTGTCATATGCTGTT-3* 


59.3 


22 


243 


29 


Probe 


FAM-5'-CCCTTTGCCTGGAATATAAACTCTCA-3 r -TAMRA 


64.6 


26 


265 


30 


Reverse 


5'-AGAGGAAGCTTTCTGGAGAAGA-3' 


58.9 


22 


313 


31 



TABLE 11: TAQMAN RESULTS FOR CLONE FCTR4 



Tissue Name 


Panel 
1D 


Tissue Name 


Panel 
2D 


Tissue Name 


Panel 
4D 


Liver 

adenocarcinoma 


18.3 


Normal Colon 
GENPAK 061003 


41.2 


93768_Secondary Th1 anti- 
CD28/anti-CD3 


12.7 


Heart (fetal) 


4.3 


83219 CC Well to 
Mod Diff 
(OD03866) 


5.2 


93769_Secondary Th2 anti- 
CD28/anti-CD3 


14.2 


Pancreas 


3.1 


83220 CC NAT 
(OD03866) 


2.5 


93770_Secondary Tr1 anti- 
CD28/anti-CD3 


14.7 


Pancreatic 
ca.CAPAN 2 


20.0 


83221 CC Gr.2 

rectosigmoid 

(OD03868) 


0.7 


93573 Secondary Th1 resting day 4- 
6 in IL-2 


4.7 


Adrenal gland 


7.4 


83222 CC NAT 
(OD03868) 


1.4 


93572 Secondary Th2 resting day 4- 
6 in IL-2 


3.5 


Thyroid 


6.8 


83235 CC Mod 
Diff(ODO3920) 


14.0 


93571 Secondary Tr1 resting day 4- 
6 in IL-2 


7.0 


Salivary gland 


2.5 


83236 CC NAT 
(ODO3920) 


13.9 


93568 primary Th1 anti-CD28/anti- 
CD3 


22.4 


Pituitary gland 


5.7 


83237 CC Gr.2 
ascend colon 
(OD03921) 


16.2 


93569 primary Th2 anti-CD28/anti- 
CD3 


16.3 


Brain (fetal) 


14.4 


83238 CC NAT 
(OD03921) 


5.2 


93570_primary Tr1 anti-CD28/anti- 
CD3 


21.8 


Brain (whole) 


19.6 


83241 CC from 
Partial 

Hepatectomy 
(ODO4309) 


13.9 


93565 primary Th1 resting dy 4-6 in 
IL-2 


30.2 


Brain 

(amygdala) 


3.7 


83242 Liver NAT 
(ODO4309) 


12.7 


93566_primary Th2 resting dy 4-6 in 
IL-2 


14.4 


Brain 

(cerebellum) 


2.1 


0/4/ 2. oolon 
mets to lung 
(OD04451-01) 


3.4 


93567 primary Tr1 resting dy 4-6 in 
IL-2 


7.4 


Brain 

(hippocampus) 


22.7 


87473 Lung NAT 
(OD04451-02) 


1.5 


93351_CD45RA CD4 
lymphocyte_anti-CD28/anti-CD3 


7.6 


Brain (thalamus) 


7.4 


Normal Prostate 
Clontech A+ 
6546-1 


1.0 


93352_CD45RO CD4 
lymphocyte_anti-CD28/anti-CD3 


11.1 


Cerebral Cortex 


47.3 


84140 Prostate 

Cancer 

(OD04410) 


3.1 


93251_CD8 Lymphocytes anti- 
CD28/anti-CD3 


9.6 


Spinal cord 


8.3 


84141 Prostate 
NAT (OD04410) 


10.6 


93353_chronic CD8 Lymphocytes 
2ry_resting dy 4-6 in IL-2 


9.7 


CNS ca. 

(glio/astro)U87- 

MG 


19.9 


87073 Prostate 

Cancer 

(OD04720-01) 


9.7 


93574_chronic CD8 Lymphocytes 
2ry_activated CD3/CD28 


6.2 


CNS ca. 
(glio/astro) U- 


57.0 


87074 Prostate 
NAT (OD04720- 


8.3 


93354 CD4 none 


6.4 
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1 18-MC5 

i i kj ivio 




02) 








CNS ca. (astro) 

OVV I / oo 


I U.U 


Normal Lung 
ijfcNrAK 061 01 0 


36.6 


93252_Secondary Th1/Th2/Tr1_anti- 
CD95 CH11 


9.3 


CNS ca.* 
(neuro; met )SK- 

IrnO 


A A Q 


83239 Lung Met 
to Muscle 
(OD04286) 


11.7 


93103 LAK cells restinq 


110 


CNS ca. (astro) 
or-ooy 


OY .4 


83240 Muscle 
NAT (OD04286) 


3.4 


93788 LAK ceils IL-2 


10.4 


CNS ca. (astro) 




84136 Lung 
Malignant Cancer 

(UUU312o) 


15.1 


93787_LAK cells IL-2+IL-12 


7.4 


CNS ca. (glio) 

OIMD- I i7 


OA Q 

Z4.o 


84137 Lung NAT 

/Anno a 
(UD03126) 


17.4 


93789 LAK cells IL-2+IFN gamma 


11.6 


CNS ca. (glio) 


4U.o 


84871 Lung 

Cancer 

(OD04404) 


5.0 


93790^LAK cells IL-2+IL-18 


13.3 


CNS ca. (glio) 
SF-295 


100.0 


84872 Lung NAT 
(OD04404) 


6.3 


931 04_LAK cells PMA/ionomycin 
and IL-18 


4.8 


nean 


U.U 


84875 Lung 

Cancer 

(OD04565) 


3.2 


93578_NK Cells IL-2 resting 


6.2 


oKeietai muscle 


0.0 


85950 Lung 

Cancer 

(OD04237-01) 


15.8 


93109_Mixed Lymphocyte 
Reaction Two Way MLR 


12.3 


Bone marrow 


OO ~7 

33.7 


85970 Lung NAT 
(OD04237-02) 


10.5 


93110_Mixed Lymphocyte 
Reaction_Two Way MLR 


8.7 


Thymus 


12.4 


83255 Ocular 
Mel Met to Liver 
(ODO4310) 


5.9 


93111JVIixed Lymphocyte 
Reaction_Two Way MLR 


3.5 


Spleen 


n o 

21 .3 


83256 Liver NAT 
(ODO4310) 


3.6 


931 12_Mononuclear Cells 
(PBMCs) resting 


4.5 


Lymph node 


13.4 


84139 Melanoma 
Mets to Lung 
(OD04321) 


10.6 


93113 Mononuclear Cells 
(PBMCs) PWM 


21.2 


Colorectal 


38.2 


84138 Lung NAT 
(OD04321) 


10.6 


931 ^Mononuclear Cells 
(PBMCs)_PHA-L 


8.9 


Stomach 


9.9 


Normal Kidney 
GENPAK 061008 


26.2 


93249 Ramos (B cell) none 


100.0 


omait iniesime 


i f .y 


83786 Kidney 
Ca, Nuclear 
grade 2 
(OD04338) 


22.2 


93250_Ramos (B cell) ionomycin 


28.7 


Colon 
ca.ovv*i-ou 


£7.7 


83787 Kidney 

NAT (OD04338) 


11.7 


93349_B lymphocytes PWM 


20.0 


Colon ca.* 

(SW480 

rneijovvozu 


3U.O 


83788 Kidney Ca 
Nuclear grade 
1/2 (OD04339) 


45.1 


93350_B lymphoytes_CD40L and IL- 
4 


7.8 




O.I 


83789 Kidney 
NAT (OD04339) 


14.8 


92665_EOL-1 (Eosinophil)_dbcAMP 
differentiated 


8.0 


Colon ca.HCT- 
116 


35.4 


83790 Kidney 
Ca, Clear cell 
type (OD04340) 


26.6 


93248.EOL-1 

(Eosinophil) dbcAMP/PMAionomycin 


3.8 


v-fOion ca. oauo- 
o 


IT ft 
O/.O 


83791 Kidney 
NAT (OD04340) 


10.4 


93356_Dendritic Cells none 


6.8 


oo^iy weii 
to Mod Diff 
(OD03866) 


17.8 


83792 Kidney 

Ca, Nuclear 
grade 3 
(OD04348) 


2.4 


93355_Dendritic Cells LPS 100 nq/ml 


3.3 


Colon ca.HCC- 


19.9 


83793 Kidney 


18.8 


93775_Dendritic Cells anti-CD40 


6.3 
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2998 




NAT (OD04348) 








oasinc ca. 
(liver met) NCI- 
N87 


73.2 


87474 Kidney 

Cancer 

(OD04622-01) 


5.6 


93774_Monocytes resting 


10.6 


Bladder 


43.2 


87475 Kidney 
NAT (OD04622- 
03) 


0.5 


93776_Monocytes LPS 50 ng/ml 


3.5 


Trachea 


10.3 


85973 Kidney 

Cancer 

(OD04450-01) 


21.2 


93581 _Macrophages resting 


7.6 


Kidney 


9.2 


85974 Kidney 
NAT (OD04450- 
03) 


9.3 


93582_Macrophages LPS 100 ng/ml 


3.9 


Kidney (fetal) 


0.0 


Kidney Cancer 

Clontech 

8120607 


0.0 


93098_HUVEC (Endothelial) none 


8.5 


Renal ca.786-0 


53.6 


Kidney NAT 

Clontech 

8120608 


0.9 


93099__HUVEC (Endothelial) starved 


17.9 


Renal ca. A498 


36.1 


Kidney Cancer 

Clontech 

8120613 


0.0 


931 00_HUVEC (Endothelial) IL-1b 


6.0 


Renal ca.RXF 
393 


31.6 


Kidney NAT 

Clontech 

8120614 


0.9 


93779_HUVEC (Endothelial)JFN 
gamma 


7.8 


Kenai ca.ACHN 


21.6 


Kidney Cancer 

Clontech 

9010320 


2.7 


93102JHUVEC (Endotheiial)_TNF 
alpha + IFN gamma 


5.7 


Renal ca.UO-31 


28.7 


Kidney NAT 

Clontech 

9010321 


5.0 


93101 JHUVEC (Endothelial)_TNF 
alpha + IL4 


5.6 


rcenai ca. i u 


~7 r\ 
f.V 


Normal Uterus 
GENPAK 061018 


5.3 


93781 JHUVEC (Endothelial) IL-11 


4.9 


Liver 


14.2 


Uterus Cancer 
GENPAK 064011 


9.0 


93583_Lung Microvascular 
Endothelial Cells none 


4.9 


Liver (fetal) 


14.5 


Normal Thyroid 
Clontech A+ 
6570-1 


3.4 


93584_Lung Microvascular 
Endothelial Cells TNFa (4 ng/ml) and 
IL1b(1 ng/ml) 


4.9 


Liver ca. 

(hepatoblast) 

HepG2 


59.9 


Thyroid Cancer 
GENPAK 064010 


18 


92662_Microvascular Dermal 
endothelium none 


8.6 


Lung 


1 f.O 


Thyroid Cancer 

INVITROGEN 

A302152 


3.6 


92663_Microsvasular Dermal 
endotheliumJTNFa (4 ng/ml) and IL1b 
(1 ng/ml) 


6.0 


Lung (Tetai) 


ft c 

9.6 


Thyroid NAT 
INVITROGEN 
A3021 53 


4.9 


93773_Bronchial epithelium TNFa (4 
ng/ml) and IL1b(1 ng/ml) ** 


0.9 


Lung ca. (small 
cell) LX-1 


70.2 


Normal Breast 
GENPAK 061019 


8.5 


93347_Small Airway Epithelium none 


1.3 


Lung ca. (small 
cell) NCI-H69 


29.9 


84877 Breast 

Cancer 

(OD04566) 


1.5 


93348_Small Airway 

Epithelium TNFa (4 ng/ml) and IL1b 

(1 ng/ml) 


13.2 


Lung ca. (s.cell 
var.) SHP-77 


3.9 


85975 Breast 

Cancer 

(OD04590-01) 


23.8 


92668_Coronery Artery SMC restinq 


3.4 


Lung ca. (large 
cell)NCI-H460 


2.0 


85976 Breast 
Cancer Mets 
(OD04590-03) 


24.5 


92669_Coronery Artery SMC TNFa 
(4 ng/ml) and IL1b(1 ng/ml) 


2.0 


Lung ca. (non- 


28.5 


87070 Breast 


12.9 


931 07_astrocytes_resting 


4.7 
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sm. cell) A549 




Cancer 
Metastasis 

(UUU4OD0-UO) 








Lung ca. (non- 
s.cell) NCI-H23 


36.1 


GENPAK Breast 
Cancer 064006 


11.8 


93108_astrocytes TNFa (4 ng/ml) 
andlL1b(1 ng/ml) 


1.9 


Lung ca (non- 
s.cell) HOP-62 


29.9 


Breast Cancer 

Clontech 

9100266 


3.2 


92666_KU-812 (Basophil) resting 


5.8 


Lung ca. (non- 
s.cl) NCI-H522 


17.2 


Breast NAT 

Clontech 

9100265 


1.8 


92667_KU-812 
(Basophil)_PMA/ionoycin 


12.0 


Lung ca. 
(squam.) SW 


C5 "7 
OO.f 


Breast Cancer 
INVITROGEN 

A209073 


11.0 


93579_CCD1106 
(Keratinocytes) none 


4.9 


Lung ca. 
(squam.) NCI- 


IU.U 


Breast NAT 

INVITROGEN 

A^U9Q734 


7.1 


93580_CCD1106 
(Keratinocytes) TNFa and IFNq ** 


0.3 


Mammary gland 


4.6 


Normal Liver 
GENPAK 061009 


8.8 


93791 _Liver Cirrhosis 


1.8 


Breast ca.* (pi. 
effusion; MCF- 
7 


0.0 


Liver Cancer 
GENPAK 064003 


4.9 


93792_Lupus Kidney 


1.6 


Breast ca.* 

fr\\ oA H/l l"> A K Jin 

(pi.eT) MDA-Md- 
231 


38.7 


Liver Cancer 
Research 
Genetics RNA 
1025 


1.0 


93577 NCI-H292 


11.1 


Breast ca.* (pi. 
eTTUSIOn) I4/1J 


a a 

0.0 


Liver Cancer 
Research 
Genetics RNA 
1026 


0.8 


93358_NCI-H292 IL-4 


12.2 


Breast ca.BT- 
549 


4.6 


Paired Liver 
Cancer Tissue 
Research 
Genetics RNA 
6004-T 


3.0 


93360_NCI-H292 IL-9 


7.6 


Breast ca.MDA- 

M 
IN 


19,0 


Paired Liver 
Tissue Research 
Genetics RNA 
6004-N 


7.3 


93359_NCI-H292 1L-13 


6.1 


Ovary 


1.7 


Paired Liver 
Cancer Tissue 
Research 
Genetics RNA 
6005-T 


0.2 


93357_NCI-H292 IFN gamma 


5.8 


Ovarian 
ca.OVCAR-3 


4.8 


Paired Liver 
Tissue Research 
Genetics RNA 
6005-N 


0.0 


93777 HPAEC - 


6.8 


Ovarian 
ca.OVCAR-4 


0.0 


Normal Bladder 
GENPAK 061001 


19.8 


93778_HPAECJL-1 beta/TNA alpha 


5.4 


Ovarian 
ca.OVCAR-5 


39.0 


Bladder Cancer 
Research 
Genetics RNA 
1023 


3.1 


93254_Normal Human Lung 




Ovarian 
ca.OVCAR-8 


36.6 


Bladder Cancer 

INVITROGEN 

A302173 


9.9 


93253_Normal Human Lung 
Fibroblast_TNFa (4 ng/ml) and IL-1b 
(1 ng/ml) 


1.9 


Ovarian 
ca.lGROV-1 


0.0 


87071 Bladder 
Cancer 


6.6 


93257_Normal Human Lung 
Fibroblast IL-4 


3.6 
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^nnn47i ft-H'n 








Ovarian ca.* 
(ascites) SK- 
OV-3 


65.5 


87072 Bladder 

Normal Ariiarvarvr 

(OD04718-03) 


4.0 


yozoo Normal Human Lung 
Fibroblast IL-9 


3.3 


Uterus 


1.6 


Normal Ovary 

Rpc flan 


n ^ 


93255JMormal Human Lung 
riDro blast IL-13 


2.3 


Plancenta 


8.9 


Ovarian Cancer 
GENPAK 064008 


6.8 


93258_Normal Human Lung 
FibroblastJFN gamma 


2.9 


Prostate 

1 • LCI 


o n 


or **yz vjvary 
Cancer 
fnnn47fift n7\ 


TUO.O 


93106JDermal Fibroblasts 
CCD1070_resting 


5.6 


Prostate ca * 
(bone mefiPC-3 




87493 Ovary 
NAT (OD04768- 

\JO ) 


o.o 


93361_Dermal Fibroblasts 
OCD1070 TNF alpha 4 ng/ml 


17.4 


Testis 


29.5 


Normal Stomach 
GENPAK 061017 


8.6 


93105 Dermal Fibroblasts 
CCD1070JL-1 betal no/ml 


3.8 


Melanoma 
Hs688(A).T 


14.3 


MAT CtAm^^ki 

inm i oiomacn 

Clontech 

9060359 


0.7 


93772_dermal fibroblast IFN gamma 


2.6 


Ivlcldl lull Id 

(met) 

Hs688(B).T 


22.9 


Gastric Cancer 

Clontech 

9060395 


3.9 


93771_dermal fibroblast IL-4 


3.4 


Melanoma 
UACC-62 


9.7 


NAT Stomach 

Clontech 

9060394 


5.3 


93259 IBD Colitis 1** 


0.2 


IVIdCMIUMlel IVI l*r 


19 7 


Gastric Cancer 

Clontech 

yuouoy/ 


13.2 


93260 IBD Colitis 2 


0.4 


Melanoma LOX 
IMVI 


4.5 


NAT Stomach 

Clontech 

9060396 


1.1 


93261JBD Crohns 


0.3 


ivicianoma 
(met) SK-MEL-5 


21.8 


Gastric Cancer 
GENPAK 064005 


23.0 


735010. Colon normal 


3.3 


Adipose 


6.7 






73501 9„Lung none 


3.9 










64028-1 Thymus none 


7.7 










64030-1 Kidney none 


21.8 



Table 12 shows the taqman results of clone FCTR4 indicating overexpression in ovarian cancer as 
compared to Normal Adjacent Tissue (NAT). In addition, increased expression is demonstrated by ovarian 
tumor cell line suggesting that antibodies could be used to treat ovarian tumors. 
5 

Table 13: Primer Design for Probe Ag427 (FCTR5) 



Primer 


Sequences 


Length 


Start Pos 


SEQID 
NO 


Forward 


5 ! -GAGCTACAGGCAGCCTCGAGT-3' 


21 


443 


32 


Probe 


TET-5-TGGCCCAGCTGACCCTGCTCA-3-TAMRA 


21 




33 


Reverse 


5'-GGCTACGTCAGTGGGTTTGG-3 t 


20 


449 


34 
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Table 14: Taqman results for 



FCTR5 





Tissue Name 


Panel 1 


Tissue Name 


Panel 4D 




Endothelial cells 


10.7 


93768_Secondary Th1 anti-CD28/anti-CD3 


15.9 




Endothelial cells (treated) 


15.2 


93769_Secondary Th2 anti-CD28/anti-CD3 


14.7 




Pancreas 


16.2 


93770_Secondary Tr1 anti-CD28/anti-CD3 


21.9 




Pancreatic ca.CAPAN 2 


10.5 


93573 Secondary Th1 resting day 4-6 in 
IL-2 


12.3 




Adipose 


45.1 


93572_Secondary Th2 resting day 4-6 in 
IL-2 


16.2 




Adrenal gland 


61.6 


93571_Secondary Tr1 resting day 4-6 in IL- 
2 


16.2 




Thyroid 


13.1 


93568_primary Th1 anti-CD28/anti-CD3 


13.9 




Salavary gland 


33.7 


93569_primary Th2 anti-CD28/anti-CD3 


14.6 




Pituitary gland 


15,8 


93570_primary Tr1 anti-CD28/anti-CD3 


26.2 




Brain (fetal) 


7.2 


93565__primary Th1 resting dy 4-6 in IL-2 


56.3 




Brain (whole) 


6.3 


93566_primary Th2 resting dy 4-6 in IL-2 


27.7 


las? 


Brain (amygdala) 


8.4 


93567_primary Tr1 resting dy 4-6 in IL-2 


31.6 




Brain (cerebellum) 


6.8 


93351_CD45RA CD4 lymphocyte anti- 
CD28/anti-CD3 


12.1 




Brain (hippocampus) 


7.9 


93352_CD45RO CD4 lymphocyte anti- 
CD28/anti-CD3 


17.1 




Brain (substantia nigra) 


9.5 


93251_CD8 Lymphocytes anti-CD28/anti- 
CD3 


9.1 


HZ. 


Brain (thalamus) 


7.9 


93353_chronic CD8 Lymphocytes 
2ry_resting dy 4-6 in IL-2 


13.4 


SI 


Brain (hypothalamus) 


23.0 


93574_chronic CD8 Lymphocytes 
2ry_activated CD3/CD28 


9.2 


sssst. 


Spinal cord 


9.5 


93354 CD4 none 


7.6 


o 


CNS ca. (glio/astro)U87-MG 


12.6 


93252_Secondary Th1/Th2/Tr1 anti-CD95 
CH11 


20.2 




CNSca. (glio/astro)U-118- 
MG 


11.6 


931 03_LAK cells resting 


57.0 




CNSca. (astro)SW1783 


4.3 


93788 J.AK cells IL-2 


18.8 




CNS ca.* (neuro; met )SK-N- 










AS 


10.4 


93787_LAK cells IL-2+IL-12 


14.2 




CNS ca. (astro) SF-539 


11.6 


93789_LAK cells IL-2+IFN gamma 


20.9 




CNS ca. (astro) SNB-75 


4.4 


93790_LAK cells IL-2+IL-18 


14.8 




CNS ca. (glio)SNB-19 


31.6 


93104_LAK cells PMA/ionomvcin and IL-18 


12.9 




CNS ca. (glio)U251 


17.3 


93578_NK Cells IL-2 resting 


17.4 




CNS ca. (glio)SF-295 


20.9 


931 09_Mixed Lymphocyte Reaction Two 
Way MLR 


43.5 




Heart 


14.3 


931 1 0 Mixed Lymphocyte Reaction Two 
Way MLR 


19.3 




Skeletal muscle 


11.7 


931 11_Mixed Lymphocyte Reaction Two 
Way MLR 


12.6 




Bone marrow 


21.9 


931 12_Mononuclear Ceils (PBMCs) resting 


8.7 




Thymus 


20.9 


931 13_Mononuciear Cells (PBMCs) PWM 


28.5 




Spleen 


23.8 


931 14_Mononuclear Cells (PBMCs) PHA-L 


26.2 




Lymph node 


24.2 


93249_Ramos (B cell) none 


0.3 




Colon (ascending) 


17.2 


93250_Ramos (B cell) ionomycin 


1.2 




Stomach 


11.1 


93349_B lymphocytes, PWM 


25.7 




Small intestine 


21.5 


93350_B iymphoytes CD40L and IL-4 


13.0 
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-to o 
IZ.Z 


92665_EOL-1 (Eosinophil)_dbcAMP 
differentiated 


26.4 




o.o 


yo^4o_bUL-1 

(Eosinophil)_dbcAMP/PMAionomycin 


11.4 


Colon ca.HT29 


16.2 


93356_Dendritic Cells none 


40.3 


oi^iui i Lrci.no i i i u 


ft 1 


yooDo_uenantic Oells LPS 100 ng/mi 


33.0 


wUIUI 1 Lrd . Oct V_/U 


ZZ. I 


yo/7o_Dendntic Cells anti-CD40 


20.5 


Pnlnn ra MPT-1 ^ 


I O.O 


y^ / /4_Monocytes_resting 


23.3 




01 Q 


yo/^ /o_Monocytes LPS 50 ng/ml 


6.9 


wdouiu w, ^iiver meij in^i- 
N87 


4^.y 


yooo i_iviacropnages resting 


14.7 


Bladder 


95.3 


93582_Macrophages LPS 100 ng/ml 


64.6 


1 1 dUi led 


1 O.O 


9309o_HUVEC (Endothelial) none 


6.8 


Kidney 


25.7 


93099_HUVEC (Endothelial) starved 


13.9 


iNJuney (Teiai; 


-ICO 

15.8 


931 00_HUVEC (Endothelial) IL-1b 


7.5 


rxenai ca./ou-u 


•ICC 

lb. 5 


93779_HUVEC (Endothelial) IFN gamma 


27.7 


rxcricii ca.r\4yo 


•id c 


93102„HUVEC (Endothelial)_TNF alpha + 
IFN gamma 


11.8 


Renal ca.RXF 393 


7.4 


93101 HUVEC (Endothelial) TNF alpha + 
IL4 


6.7 


Renal ca.ACHN 


11.9 


93781JHUVEC (Endothelial) IL-11 


10.4 


Kenai ca.uo-31 


15.8 


93583_Lung Microvascular Endothelial 
Cells none 


8.8 


Kenai ca.TK-10 


28.7 


93584_Lung Microvascular Endothelial 
Cells_TNFa (4 ng/ml) and IL1b (1 
ng/ml) 


8.6 


Liver 


100.0 


92662_Microvascular Dermal 
endothelium none 


22.1 


Liver (Teiaij 


81.8 


92663_Microsvasular Dermal 

endothelium_TNFa (4 ng/mi) and IL1b 
(1 ng/ml) 


18.7 


Liver ca. (hepatoblast) HepG2 


28.3 


93773_Bronchiai epithelium TNFa (4 
ng/ml) and IL1b(1 ng/ml) ** 


35.4 


Lung 


10.7 


93347_Small Airway Epithelium none 


10.9 


Lung (fetal) 


10.9 


93348_Small Airway Epithelium_TNFa (4 
ng/ml) and IL1b (1 ng/ml) 


50.0 


Lung ca. (small cell) i_x-l 


A O 

24.3 


92668_Coronery Artery SMC resting 


27.9 


Lung ca. ismaii cenj rvjoi-noy 


41 .0 


92669_Coronery Artery SMC_TNFa (4 
ng/ml) and IL1b (1 ng/ml) 


25.4 


Lung ca. ^s.ceii var.j onr-/ f 


4.0 


93107_astrocytes resting 


7.4 


Lung ca. ^large ceii;iNOi-n4ou 


4o.o 


93108_astrocytes_TNFa (4 ng/ml) and IL1b 
(1 ng/ml) 


10.7 


! linn r*o /nnn_em r»eiH\ AC^Q 

t-ung ud. ^non~5iTi. csiij rw4y 


40.4 


92ooo_KU-81 2 (Basophil) resting 


3.2 


1 linn r*a ^nnn.e r*ciM\ MPI UJO J 5 

i_ufig Lrci. ^riun-&.ceiiy iNv^i-n^o 


04. o 


92od7_KU-812 (Basophil) PMA/ionoycin 


6.7 


1 linn f-a fr»nn.e 1— Jf^D CO 
l_UI iy Oct Iui ro.Ccilj nUr-D<i 


ou./ 


9o579_CCD1106 (Keratinocytes) none 


12.2 


1 i inn ocj /nnn_e r*l\ MP 1 UCOO 

Lung ca. ^non-s.ci^ iNL/i-noz^ 


*5ft >4 


93580_CCD1 106 (Keratinocytes)_TNFa 
and IFNg 


100.0 


Lung ca. (squam.) SW 900 


30.8 


93791 Liver Cirrhosis 


27.6 


Lung ca. (sguam.) Nui-noyo 


15.5 


93792_Lupus Kidney 


32.3 


Mammary gland 


65.5 


93577_NCI-H292 


77.4 


Breast ca.* (pi. effusion) 


4.4 


yoooo NCI-H292 IL-4 


70.2 


Breast ca.* (pl.ef) MDA-MB- 
231 


3.5 


93360 NCI-H292 IL-9 


54.3 


Breast ca.* (pi. effusion)T47D 


8.7 


93359 NCI-H292 IL-13 


47.0 


Breast ca. BT-549 


5.7 


93357_NCI-H292 IFN gamma 


52.9 


Breast ca.MDA-N 


16.6 


93777 HPAEC - 


23.8 


Ovary 


20.5 


93778 HPAEC IL-1 beta/TNA alpha 


21.5 
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Ovarian r^a OX/PAP-^ 


91 ft 
£. I .O 


93254_Normal Human Lung 
Fibroblast none 


49.3 


Ovarian ca.OVCAR-4 


8.3 


93253JMormai Human Lung 

r-ibroDlast TNFa (4 ng/ml) and IL-1 b 
(1 ng/ml) 


40.3 


Ovarian ca OVHAR-S 




yo^o/_iNormai Human Lung Fibroblast IL-4 


48.3 


Ovarian ca.OVCAR-8 


48.0 


93256_Normal Human Luna Fibroblast IL-9 


29.3 


Ovarian ca.lGROV-1 


9.3 


93255_Normal Human Lung Fibroblast IL- 
13 


73.7 


Ovarian ca * (ascites)SK-0V-3 


8.8 


93258_Normal Human Lung FibroblastJFN 
gamma 


66.9 




I O.H 


93106_Dermal Fibroblasts 
\AAJ\ u70_jesting 


20.2 


Plancenta 


Q A 


93361_Dermal Fibroblasts CCD1070_TNF 
aipna 4 ng/mi 


35.1 


Prostate 




yoiUo_uermal Fibroblasts CCD1070_IL-1 
oeia i ng/mi 


15.0 


Prostate ca * (bone m^ftPn-^ 


17 7 


yo/ aermai TiDroDiast irN gamma 


21.8 


Testis 


11 7 
I I./ 


yo// i_aermai tibroblast IL-4 


21.2 


Melanoma H<ifi8fU A 1 * T 


q n 


yozoy^ibu uoiitis 1 


8.8 


Melanoma* (met) Hs688(B).T 


12.9 


93260 IBD Colitis 2 


7. ^ 
o.o 


Melanoma UACC-62 


12.4 


93261 IBDCrohns 


1.3 


Melanoma M14 


9.5 


73501 0_Colon_normal 


20.3 


Melanoma LOX IMVI 


8.1 


73501 9_Lung none 


40.3 


Melanoma* (met) SK-MEL-5 


8.8 


64028-1 .Thymus none 


33.5 


Melanoma SK-MEL-28 


8.0 


64030-1 _Kidney none 


21.0 



Taqman results in Table 14 show high expression of clone FCTR5 in bladder, liver 
and adrenal gland suggesting a possible role in the treatment of diseases involving these 
tissues. 

5 

Table 15: Primer Design for Probe Agl541 (FCTR6) 



Primer 


Sequences 


TM 


Length 


tart Pos. 


SEQ ID 
NO 


Forward 


5-AGAAGAACACCCCAGGGATATA-3' 


58.8 


22 


1076 


35 


Probe 


FAM-5 r -CCTCGTTGGTGAACTACAACCTCTGG-3'-TAMRA 


67.9 


26 


1100 


36 


Reverse 


5^-CCTCTAGCTGGGTCACTTTCTC-3' 


59.5 


22 


1129 


37 



TABLE 16: TAQMAN RESULTS FOR FCTR6 (PANEL ID) 

10 



Tissue_Name 


Panel 1 D 




Run 1 


Run 2 


Liver adenocarcinoma 


0.0 


0.0 


Heart (fetal) 


0.0 


0.0 


Pancreas 


0.0 


0.0 
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Panrrpatir ra f*APAN 0 


0.0 


0.0 


Aflrpnal nlanrt 


0.0 


A A 

0.0 




0.0 


0.0 


odtivdiy yidiiu 


A A 

0.0 


0.0 


Pituitary nlanH 


A f\ 

0.0 


0.0 


Brain ffptah 

I— J 1 all i ^IC La 1 f 


A n 

0.5 


0.4 


Brain Aa/KoI^ 

LJ 3 CI III yWIIUlC?/ 


1.1 


1.7 


Brain famvnfiala^ 


A A 
0.0 


A O 

1.8 


Brain frarphplhim^ 


A C 

0.6 


a r\ 

1.9 


Brain f hinnnramni 


3.3 


3.4 


Brain fthalamii^ 


1.0 


1.2 


C^prphral OnrtPY 


1.6 


2.6 


Qninal rnrrl 
opii idi uui u 


2.5 


0.4 


CN55 ro (nlin/a<5trnM I87-M(^ 


A A 

0.0 


0.0 


oino ca. ^giio/asiroju- 1 lo-Mo 


0.0 


0.0 


CMS ra fa<*trn\ TWITS'* 
vino ivd. ydoll UyOVV f / OO 


0.0 


0.0 


wiNO Ud. ^ICUIU, met yOr\~IM-r\o 


0.0 


0.0 


ra factrn^F-^Q 
wimo Lid. ^doiro^or-ooy 


0.0 


0.0 




A "7 

0.7 


0.0 


PN^ r_a fnlin^NR 1Q 


0.0 


0.0 


ra /VilinM 19^1 
oimo Ud. IQ1IC7UZO I 


0.0 


0.0 




0.0 


0.8 


Hpart 


0.0 


0.0 


oiveieiai rnuscie 


0.0 


0.0 


Duric marrow 


0.0 


0.0 


i nyrnus 


0.0 


0.0 




0.0 


0.0 


I wmnn mh/Ja 

Lyrnpri noae 


0.0 


0.0 




0.0 


0.6 


oiumdcn 


1.9 


0.0 


oiiictM iiuesiine 


0.0 


1.0 


r^nl/^n Q\A//l QA 

ooion ca. ovV4ou 


0.0 


0.0 


ooion ca. VOW40U meijovvozu 


0.0 


0.0 


Pnlnn ra WT9Q 

ooion ca. n i 


0.0 


0.0 




0.6 


0.4 




1.5 


0.0 


OJt 1 57 v veil IO IVIOU UITT 


0.0 


0.0 




A f\ 

0.0 


0.0 


f^aQtrir ra * /liwor mat\ MPI M07 


1.2 


0.0 




0.0 


0.0 


Tra rhoa 
1 I dCI led 


0.0 


0.4 


rxiui icy 


0.8 


1.2 


Kirinpv rfptah 


0.5 


0.7 


r\ct idi vd. / ou u 


0.0 


0.0 


Rpnal ra A4Q8 


A A 

0.0 


0.0 


Rpnal ra RYF 


0.0 


0.0 


Rpnal ra APHM 
ixCJ Idi Ud.nvnlN 


0.0 


0.0 


Rpnal ra 1 


0.0 


0.0 


Rpnal ra TK-1 n 

r\Cl Idl ud. | r\ I U 


0.0 


0.0 


I i\/or 


0.0 


0.0 


I i\/or ^fotaf\ 


0.2 


0.0 


Livpr ra rhpnatnhla^t^ Honf^9 


A A 

0.0 


0.0 


Lung 


n n 


n n 


Lung (fetal) 


0.0 


0.0 


Lung ca. (small cell) LX-1 


1.7 


2.3 


Lung ca. (small cell)NCI-H69 


0.0 


0.0 


Lung ca. (s.cell var.) SHP-77 


1.3 


2.5 


Lung ca. (large cell)NCI-H460 


0.0 


0.0 
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1 I inn pa ( nnn.cm pell\ A^AQ 


n n 
0.0 


n n 
0.0 


I 1 1 nn pa ^ nr\n_o paII\ MPI UOQ 

i—ui iy uct. lun-s.oeiij i>ioi-n^o 


1 .2 


0.4 


I linn pa ^nnn-c poll\ Hf^P-fiO 


n n 
U.U 


n n 

0.0 


1 nnn pa ^nnn-c pl\ Mf*l VAKOO 


n r\ 
0.0 


A ri 

0.0 


1 nnn pa fcnnam ^ Q\A/ OHO. 


n n 
0.0 


0.7 


1 nnn pa ^Qnnam \ Mf*l_W^Qfi 
I-Uliy Oct. v^oljUdlll.^ INOi n Ji?D 


n n 
0.0 


1.3 


Mflmpfiarv nlanrl 
ivicim ii i idi y yidiiu 


n n 
0.0 


1 .0 


DICdoLOCt. Vp"* CIIUoIUi mV^r - / 


n n 
0.0 


n n 
0.0 


Rrpa^t pa * fnl of\ MRA MR 9^1 


c o 
O.O 


rv c 

0.5 




1.2 


n o 

0.3 


Rroacit pa RT.^AQ 
Dlcdol Oct. D I 


n c 

0.5 


n rv 

0.0 


Dlcdol Oct. I VI Un IN 


p. n 

0.0 


0.0 


\Jval y 


0.0 


0.0 


wvctiicin Cel. \J v v_//-\r\-o 


0.0 


0.0 


Uvdl Idi I ul.UVOnr\-'f 


0.0 


0.0 


WVdllcin ua.UVLrnr\-0 


3.6 


0.7 


Ox/arian pa HV/PAR PI 
V_/ Veal Idl 1 wa.UVUnrx'O 


0.0 


0.0 


Ph/arian pa If^ROV 1 
W Vol Idl I Ua.iOrxUV I 


0.0 


0.0 


Wvdlldll Oct. ^ctoOllCo/ Or\~v/ V - 0 


n n 
0.0 


n rv 

0.0 


I If on ic 


r* rv 

0.0 


0.0 


riancenta 


0.0 


0.0 


" rosidie 


0.0 


0.7 


rrostate ca. (Done met)PC-3 


0.0 


0.0 


Testis 


100.0 


100.0 


Melanoma nsooo(A). I 


0.0 


0.0 


Melanoma* fm*»tt H^fiRft/'^ T 


n n 
U.U 


n rv 

u.o 


Melanoma UACC-62 


0.0 


0.0 


Melanoma M14 


0.0 


0.0 


Melanoma LOX IMVI 


0.0 


0.0 


Melanoma* (met)SK-MEL-5 


0.0 


0.0 


Adipose 


0.5 


0.0 



Table 17: Taqman Results for FCTR6 (Panel 2D) 



Tissue_Name 


Panel 2D 
Run 1 Run 2 


Normal Colon GENPAK 061003 


5.4 


2.4 


8321 9 CC Well to Mod Diff (OD03866) 


7.3 


0.0 


83220 CC NAT (OD03866) 


5.8 


1.5 


83221 CC Gr.2 rectosigmoid (OD03868) 


3.4 


0.0 


83222 CC NAT (OD03868) 


0.0 


0.0 


83235 CC Mod Diff (ODO3920) 


11.0 


1.4 


83236 CC NAT (ODO3920) 


0.0 


0.0 


83237 CC Gr.2 ascend colon (OD03921) 


6.2 


2.5 


83238 CC NAT (OD03921) 


10.2 


0.0 


83241 CC from Partial Hepatectomy (ODO4309) 


3.6 


0.0 


83242 Liver NAT (ODO4309) 


0.0 


2.4 


87472 Colon mets to lung (OD04451-01) 


7.2 


4.4 


87473 Lung NAT (OD04451-02) 


0.0 


0.0 


Normal Prostate Clontech A+ 6546-1 


4.8 


2.9 


84140 Prostate Cancer (OD04410) 


3.5 


0.0 


84141 Prostate NAT(OD04410) 


3.4 


0.0 


87073 Prostate Cancer (OD04720-01) 


9.0 


8.5 


87074 Prostate NAT (OD04720-02) 


0.0 


0.0 


Normal Lung GENPAK 061010 


17.7 


6.5 
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83239 Luna Met to Muscle (OD04286^ 


n n 
u.u 




83240 Muscle NAT (OD04286) 


n n 
u.u 


n n 
u.u 


84136 Luna Malianant Cancer /D DO "^196^ 




C 7 
O.I 


84137 Luna NAT (OD03126^ 


n n 
u.u 


n n 
U.U 


84871 Luna Cancer fOD04404\ 

vrv# ■ uui ly well 1071 ^s/UU^'twT/ 


n n 
U.U 


A A 
U.U 


84872 Luna NAT fOD04404^ 


n n 
U.U 


A A 
U.U 


84875 Luna Panrpr ^0004^6*^ 

u~v( >-* i_LJ 1 iy Well Iwl ^\-/L/U*T%/U\J/ 


n n 
U.U 


A A 

0.0 


85950 Luna Canrer f 00049^7-0^ 


n n 
U.U 


A A 

0.0 


85970 Luna NAT (00049^7-09'* 


n n 
U.U 


A A 

0.0 


83255 Ocular Mel Mpttn 1 ivpr fOnOA^irN 




A A 
U.U 


83256 Liver NAT fOD04**1 0^ 


n n 
U.U 


A A 

0.0 


84139 Melanoma Metsto I unn fOn04.^9l^ 


n n 
U.U 


A A 

U.U 


84138 Luna NAT fOD 04^91 ^ 


n n 
U.U 


A A 
U.U 


Normal Kidnev GFNPAK 061008 

i *wi 1 1 iai rxim icy OLI Hr rtrx 1 UUO 


Zo.l 


OA A 


83786 Kidnev Oa Nnrlear nraHo 9 ^nnnA^^R\ 
wwf uy rxiuiicy Oct, INuUICdl yiduc ^ • v vJLyU*rO00/ 


f\ n 
U.U 


3.0 


83787 Kidnev NAT (OD04^^ft^ 


OO ~7 
£.£.. 1 


ol .6 


83788 Kidnpv Pa Nnrlear nrarlo 1/9 /OrWd^lOA 
woo rxiuiicy V/d INULrlcctl ylcJUC Md. \\J\J\J £ +<oOi3) 


U.U 


3.1 


83789 Kidnev NAT (OD04^^Q^ 

ww » \j\f ixiuii^y 1 >l/ \ 1 ^\»/ L/U fc rOOC7 J 


Q*7 *3 


A f\t\ A 

100.0 


83790 Kidnev Pa Plpar rpll K/ap /nnn^AHA 

u»j/ ^u rxiuiicy vd , Olcdl l>cll Ly[Jc \v-/ LJU*r 04Uj 


n n 
U.U 


A A 

0.0 


83791 Kidnpv NAT (nnOd^ACW 
i & \ rxiuiicy i ^uuuhjtUJ 


1U0.0 


34.4 


RT7Q9 KiHnP\/ Pa Mi irloar nrorln *S *kA Q\ 

ooiz?£. rxiuney oa, nuclear grade o \vJUU4o4o) 


2.0 


4.9 


oo/3o rxiuncy iyt\i \\JU\jhoho) 


30.2 


19.9 


87474 Kidnpv Panrpr /Onn4fi99 H1\ 

wf t/ *t rxiuiicy Udl IlsCI ^VyL/UnOtt'U i / 


n n 
U.O 


A A 

2.4 


87475 KiHnpv NAT (CmCiAROO n**\ 


8.4 


7.2 


8597*^ KiHnpv/ Panror /OnOAA^n Hi\ 
Go??/ o rxtui icy vdncci \\JIJkJhhO\j-\j I ) 


0.0 


0.0 


85974 KiHnpv NAT /OnnAA^n C\9.\ 

Ov»3/ t rxlUIICy l\!r\l \vJUU £ t'H , 0U~U0J 


47.3 


12.9 


KiHnpv Panrer Plnnfor^h ftiOf1ftn7 


0.0 


0.0 


KiHnpv NAT Plnnterh 819fifinft 
rxiuiicy iNr\ \ v^lUiilCLrM O IZUOvO 


0.0 


0.0 


KiHnpv Panror fMAntorh ftlOHftl^ 


0.0 


0.0 


KiHnpv NAT Plnnfprh 8190fi1A 
rxiuiicy lNr\ l ^lUillCOM O IZUO In 


20.6 


22.9 


KiHnPU Panrpr Plnn+orh QA^ H^OO 
rs.iuiicy ^ciiiuci ^lUNlcufi &\J I\JO/l\J 


0.0 


0.0 


KiHnpv NAT Plnntprh Q01 0*^91 
rxlUIICy lNr\ I V^rlUllLCLrll 5?u I uOZ I 


3.4 


26.4 


Normal I l+omc r^PMDAK nAirUfi 


0.0 


0.0 


1 Itpni^ Panror fiPWPAW nftAOl i 


14.9 


0.0 


Normal ThvmiH Plnnfprh A+ R*%70-1 

inui tiiai i i iyt \jt\j v^iutlLCUll AA • DOi U" 1 


U.U 


A A 

0.0 


ThvrniH Panrpr PNPAK 0R4H1 0 


0.0 


A A 

0.0 


Thvroid Cancer INVITROfiFN A^09159 


n n 
U.U 


A A 
U.U 


Thvroid NAT INVITROfiFN A^091^^ 


n rt 
U.U 


A A 

0.0 


Normal Breast GFNPAK 061 01 Q 


c o 
o.z 


3.5 


84877 Breast Cancer (On045fin^ 


n n 
U.U 


A A 
U.U 


85975 Breast Panrpr ^On04^Q0-01^ 

\J^J y-t i \J LJ 1 CuOl well IWfCI lvUUH33U y 1 J 


a n 
U.U 


A A 

0.0 


85976 Breast Panrpr Mpts ^On04^Q0-0^\ 


n n 
O.U 


A A 

0.0 


87070 Rrpact Panror Rflotaetoeie /nnn^ftCK HC\ 
O/ U/ w DicdM odMUCl tVlcla&iaSlS ^VJUU^tOOO-UOj 


0.0 


0.0 


GENPAK Rrpast Panrpr 0R400R 

vjLiNinix ui cool well ILfCI UO*tUuO 


U.U 


A C 

2.5 


Brpa^t d^nr-i^r Plnntorh Q10n9fift 


o.2 


0.0 


Breast NAT Plnntprh Qin09R^ 


A A 

0.0 


0.0 


Breast Cancer 1NVITROC5FN A90Q07^ 


1 .0 


2.5 


Breast NAT INVITROf^FN A9nQn7<%4 

ui caoi in/a l llMvl 1 rxUOCIN r\/L \J\j\Jf Of 


A >l O 

24.3 


26.2 


Normal Liver GENPAK 061 00Q 


TU.o 


A 7 


Liver Cancer GFNPAK 06400** 


C A 


4 "7 

1.7 


Liver Panrpr Rpcparrh (^onofirc DMA •iCiOK 
l.ivci uauuci r\cocctl U I Ocl ICLIUo r\l N/A \\J£.0 


A4 C 

21. 0 


1 1.0 


Liver Cancer Research Genpfir^ RNA 1096 


n n 
U.U 


A A 
U.U 


Paired Liver Cancer Tissue Research Genetics RNA 6004-T 


3.3 


1? 


Paired Liver Tissue Research Genetics RNA 6004-N 


3.2 


1.4 


Paired Liver Cancer Tissue Research Genetics RNA 6005-T 


0.0 


0.0 


Paired Liver Tissue Research Genetics RNA 6005-N 


0.0 


0.0 


Normal Bladder GENPAK 061001 


0.0 


0.0 


Bladder Cancer Research Genetics RNA 1023 


0.0 


0.0 
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Bladder Cancpr INVITROf^FN A^0917^ 

UMQUWId well Iwl 1 1 N V 1 | ixv^/VJ [__. | N /AOUt. 1 f O 


4.0 


O 1 

Z.o 


87071 Rladripr Canrpr fnn0471fl-m\ 


-17 Q 

i i .y 


AAA 
11 .4 


87079 RladHpr Normal Arliarpnt fOnn471fi 


c\ n 
U.U 


A n 

0.0 


Mrvrmol Ov/an/ Pae Con 
IMlfllllctl V-/Vaiy r\cS. Ijcil. 


0.0 


0.0 


Ovarian Pa r»ror f5P MP A VC nfiAHflft 
WVallctll IsctiiUcl Ot-IM"Mr\ UD4UUO 


1.7 


A O 

4.8 


8749? Ovarv Panrpr fnnn47ft8 H7\ 

\ji*t&£. VJVcll y Oct! loci ^UUU*rf DO"Uf / 


0.0 


2.1 


8749^ Ovarv NAT ^nnn47Rft-0R\ 


0.0 


0.0 


Normal Stomarh fiFNPAK 0fiini7 


O.O 




NAT Stomach Clontech 9060359 


0 0 


o n 


Gastric Cancer Clontech 9060395 


0.0 


0.0 


NAT Stomach Clontech 9060394 


0.0 


0.0 


Gastric Cancer Clontech 9060397 


0.0 


0.0 


NAT Stomach Clontech 9060396 


0.0 


0.0 


Gastric Cancer GENPAK 064005 


6.3 


3.8 



Table 18: Taqman Results for clone 27455183.0.19 (Panel 4D) 



TissueName 


Panel 4D 
Run 1 Run 2 


93768 Sprnndarv Th1 anti-Pn^ft/anti-Pn'* 

t vju <Jci/Uiiuaty till cfi ill vLy^Oi al I LI "OUO 


0.0 


0 0 


93769 Secondarv Th2 anti-Pn?8/anti-Pn^ 


0.0 


\J.\J 


93770 Secondarv Tr1 anti-Pn?8/anti-Pn'* 

i i \j ucwi lUal y ll l al III OLJ^O/dl III LrUO 


13.5 


17 1 

1 / . 1 


93573 Secondarv Th1 rp<tfinn Hav 4-fi in II -0 

t \j ^wcwi luai y iiii i coin ty ucty ^ \j 1 1 f i l. ^ 


0.0 


0 0 


93572 Secondarv Th2 rp«itinn riav4-fi in II -9 


0.0 


n n 


93571 Spronriarv Tr1 rpcHnn dav 4-fi in II JJ 
i ucwiiucii y ii i i com vj cty *-t \j \\ i i l ^ 


0.0 


0 f) 


93568 DrimarvThl anti-Cn?8/anti-Pn^ 


0.0 


0.0 


93569 orimarv Th2 anti-CD28/anti-PD' : i 

w w w w r«" '"'HI J III £— Ct 1 III \S L~t ^\Jf CII 1 11 1— ' \J 


0.0 


0.0 


93570 Drimarv Tr1 anti-CD28/anti-CD3 


0.0 


0.0 


93565_primary Th1_resting dy 4-6 in IL-2 


0.0 


0.0 


93566_primary Th2_resting dy 4-6 in IL-2 


0.0 


0.0 


93567_primary Tr1 resting dy 4-6 in IL-2 


0.0 


0.0 


93351_CD45RACD4 lymphocyte anti-CD28/anti-CD3 


0.0 


0.0 


93352_CD45RO CD4 lymphocyte anti-CD28/anti-CD3 


0.0 


0.0 


93251_CD8 Lymphocytes_anti-CD28/anti-CD3 


0.0 


0.0 


93353_chronic CD8 Lymphocytes 2ry resting dy 4-6 in IL-2 


0.0 


0.0 


93574_chronic CD8 Lymphocytes 2ry activated CD3/CD28 


0.0 


0.0 


93354 CD4 none 


5.8 


0.0 


93252_Secondary Th1/Th2/Tr1 anti-CD95 CH1 1 


0.0 


0.0 


93 103_LAK cells resting 


0.0 


0.0 


93788 LAK cells IL-2 


0.0 


0.0 


93787_LAK cells_IL-2+IL-12 


0.0 


0.0 


93789_LAK cells IL-2+IFN gamma 


0.0 


0.0 


93790_LAK cells_!L-2+ IL-18 


0.0 


0.0 


93104_LAK cells__PMA/ionomycin and IL-18 


0.0 


0.0 


93578_NK Cells IL-2_resting 


0.0 


0.0 


93109_Mixed Lymphocyte Reaction Two Way MLR 


0.0 


0.0 


93110_Mixed Lymphocyte Reaction Two Way MLR 


0.0 


0.0 


931 1 1 JVIixed Lymphocyte Reaction Two Way MLR 


0.0 


0.0 


931 ^Mononuclear Cells (PBMCs) resting 


0.0 


0.0 


931 1 3_Mononuclear Cells (PBMCs) PWM 


0.0 


0.0 


93114_Mononuclear Cells (PBMCs) PHA-L 


0.0 


0.0 


93249_Ramos (B cell) none 


0.0 


38.2 


93250_Ramos (B cell) ionomycin 


0.0 


0.0 


93349_B lymphocytes_PWM 


0.0 


68.8 
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yooou_D iyrTipnoyies_v-/U4UL ano il-4 


31.0 


A A 

0.0 


yzoDo_c^L-i ttosinopnii) aDCAivir uiTTerentiatea 


0.0 


0.0 


yo*£4o mv-'L.- 1 ^cosinopnii) aDCAMK/riviAionornycin 


0.0 


0.0 


yoooo uenantic uens none 


A A 

0.0 


0.0 


yoooo_ucnuniic oens — Lr o i uu ng/mi 


A A 

0.0 


0.0 




32.5 


A A 

0.0 


yo/ / *f_iviunocyies_resting 


A A 

0.0 


0.0 


IS/lnnrvr-A/feie 1 DC Cfi nn/ml 

&d( f o tvionucyie5_i_no ou ng/mi 


A A 

0.0 


0.0 


93581_Macrophages_resting 


0.0 


0.0 


yoooi_iviacropnages_Lro luu ng/mi 


0.0 


0.0 


youyo_nuvcLr (tnaotneiiai)_none 


0.0 


0.0 


youyy nuvto ^c:nQOtneii3i;_starveQ 


1 1.3 


0.0 


yo tUlMnuVtU ^cnaotneliai;_IL-1D 


0.0 


14.6 


yo/ /y_nuvto (endothelial) IFN gamma 


0.0 


0.0 


yoi02__MUVEC (Endothefial)__TNF alpha + IFN gamma 


0.0 


0.0 


yo101_HUVEC (Endothelial)_TNF alpha + IL4 


0.0 


0.0 


93781_HUVEC (Endotheiial)_IL-1 1 


0.0 


0.0 


93583_Lung Microvascular Endothelial Cells none 


0.0 


0.0 


93584_Lung Microvascular Endothelial Cells_TNFa (4 ng/ml) and IL1b 






(1 ng/ml) 


0.0 


0.0 


92662_Microvascular Dermal endothelium none 


0.0 


0.0 


92663_Microsvasular Dermal endothelium_TNFa (4 ng/ml) and IL1b (1 






ng/mi) 


0.0 


0.0 


93773_Bronchial epithelium_TNFa (4 ng/ml) and IL1b (1 ng/ml) 


0.0 


0.0 


93347_SmaII Airway Epithelium none 


0.0 


0.0 


93348_SmaII Airway Epithelium TNFa (4 ng/ml) and IL1b (1 ng/ml) 


0.0 


0.0 


yzobo__uoronery Artery olVlC_resting 


0.0 


0.0 


y2ooy_ooronery Artery bMC_TNFa (4 ng/ml) and ll_1b (1 ng/ml) 


0.0 


0.0 


931 07_astrocytes_resting 


0.0 


0.0 


9oiUo_astrocytes_TNFa (4 ng/ml) and IL1b (1 ng/ml) 


0.0 


0.0 


yzooo_r\u-oi^ (basopnil)_resting 


0.0 


40.3 


y^oo r _i\U"o i ^ (Dasopnii)_r M A/ionoycm 


0.0 


0.0 


yoo/y_uuui iuo (Keratinocytes) none 


0.0 


0.0 


yooc5U_uuun uo (i\eratinocytes) TNFa and IFNg 


0.0 


0.0 


yo/yi Liver oirrnosis 


100.0 


99.3 


yo/y2_Lupus Kjaney 


0.0 


0.0 


yoo/ / INUI-H292 


0.0 


0.0 


QQOCO KIOl LJOQO 11 A 

yoooo NOI-H2y2 IL-4 


0.0 


0.0 


yooou iNLri-nzy2 iL-y 


10.6 


0.0 


yoooy iNwi-nzy^i il-1o 


0.0 


65.5 


yooo/_NL/i-n2y2_iFN gamma 


0.0 


24.8 


00777 UDACP 

yo/ / / MrAbU - 


0.0 


0.0 


y377o_HPAEC__IL-1 beta/TNA alpha 


0.0 


0.0 


yo2o4_iNormai Human Lung Fibroblast none 


0.0 


0.0 


932o3_Normal Human Lung Fibroblast_TNFa (4 ng/ml) and IL-1 b (1 






ng/mi) 


0.0 


0.0 


yo2o/_Normal Human Lung Fibroblast IL-4 


0.0 


0.0 


yo2ob_Normai Human Lung Fibroblast IL-9 


0.0 


0.0 


yo2oo_iNormai Human Lung Fibroblast IL-13 


0.0 


0.0 


yo^oo_Normai Human Lung Fibroblast IFN gamma 


0.0 


0.0 


yoiuo_uermai riDrooiasts ouuiu/u resting 


0.0 


0.0 


yoobi_uermai ribroDiasts OOD1Q70 TNF alpha 4 ng/ml 


0.0 


43.8 


93105 Dermal FibroNa^te nnnm7n II -1 h*afa 1 nn/ml 


n n 


U.U 


93772_dermal fibroblastJFN gamma 


42.0 


27.7 


93771_dermal fibrobiastJL-4 


10.7 


90.1 


93259 IBD Colitis 1** 


0.0 


0.0 


93260 IBD Colitis 2 


13.8 


0.0 


93261 IBDCrohns 


0.0 


46.7 
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735010 Colon normal 


15.6 


0.0 


73501 9_Lung_none 


12.9 


16.8 


64028-1 _Thymus_none 


69.3 


100.0 


64030-1_Kidney_none 


0.0 


0.0 



Taqman results in Table 18 demonstrate that clone FCTR6 is differentially expressed 
in clear cell Renal cell carcinoma tissues versus the normal adjacent kidney tissues and thus 
5 could have a potential role in the treatment of renal cell carcinoma. 

EQUIVALENTS 

Although particular embodiments have been disclosed herein in detail, this has been 
done by way of example for purposes of illustration only, and is not intended to be limiting 

1 0 with respect to the scope of the appended claims which follow. In particular, it is 

contemplated by the inventors that various substitutions, alterations, and modifications may 
be made to the invention without departing from the spirit and scope of the invention as 
defined by the claims. The choice of nucleic acid starting material, clone of interest, or 
library type is believed to be a matter of routine for a person of ordinary skill in the art with 

15 knowledge of the embodiments described herein. Other aspects, advantages, and 
modifications considered to be within the scope of the following claims. 
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